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Notes of the Month. 


THE meeting of the British Association at York was 
both a scientific and a social success. It produced 
few of the “‘ sensational disclosures ’’ beloved of the 
popular Press, but the sectional addresses provided 
a remarkably complete review of current progress in 
science. An impression of some of the addresses 
appears on another page. In these days of economy 
the decision of the Council to reduce to £500 the 
annual sum available for research is inevitable, but 
is none the less to be regretted. For many years the 
Association has regarded {1,000 as the standard annual 
figure, and no expenditure of public money has been 
more carefully considered or more wisely employed. 
Urgent research has consistently received support 
from the British Association where no funds have been 
available elsewhere. In other cases investigations 
afterwards taken over by other bodies have been 
initiated in this way. The work has invariably proved 
of immense public importance, and many of the 
reports are classics of reference. Certain classes of 
work must inevitably suffer from the new restriction 
of funds. 
x * * ** * 

Plans for the new attack on Everest are not yet 
complete, but it is announced that the expedition 
is to be led by Mr. Hugh Ruttledge, who has had con- 
siderable experience of climbing in the Himalaya. 
The leader also has the advantage of familiarity with 
the Tibetans, having been for seven years a deputy 


* 


commissioner. The possibilities for the new ascent 
will be discussed in Discovery by Mr. N. E. Odell as 
soon as the plans are complete. Meanwhile it is 
felt that the expedition has good chances of improving 
on previous attempts. It would be rash to prophesy 
complete success, but the expedition has the advantage 
of valuable experience gained in recent years which 
was not available to earlier climbers. Not least is 
the practical knowledge lately gained by members of 
the rapidly growing Himalayan Club. Moreover, the 
expedition will not be hampered by lack of funds. 
It is a bold attempt, but the ascent is being prepared 
with a care and foresight which is worthy of success. 
* * * * * 

Meanwhile the German Himalayan Expedition has 
had extremely bad luck. In climbing Nanga Parbat 
a height of 23,000 feet had been reached when bad 
weather resulted in two members of the party falling 
ill, one being attacked by frost and another developing 
appendicitis. In spite of the difficulties, however, 
the leader, Herr Merkl, most pluckily decided not to 
abandon the ascent, and the latest news is that he 
and two other members of the party are making a 
new attempt to reach the summit of 26,629 feet. 
Fortunately the decision to continue coincided with 
an improvement in the weather. 

* * * * * 

A new expedition to the South Pole is planned for 
this year and will be led by Captain Riiser Larsen, 
who has for some years been engaged in Antarctic 
exploration the ship Norvegia. The 
expedition is being made by sledge, from Enderby 
Land to the Weddell Sea. It was originally proposed 
to use aeroplanes but the plan has been abandoned 
on the score of expense. From the Weddell Sea the 
journey will be along the west coast and an attempt 
will be made to discover the communication between 
the Weddell and Ross Seas. Thus there will be four 
polar expeditions simultaneously engaged in the same 
work, including the Ellsworth, the Balcheus and 
the Wilkins parties. Meanwhile the Dutch Polar 
Year was officially inaugurated last month, when Dr. 
Cannegieter announced the plans. A large part of 


on research 
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the work will be taken up by meteorological 
observations, which are to be made at a height of 
20,000 feet. The work will be carried out in 
co-operation with the Icelandic Meteorological Office. 

* * * * * 

Of the forty-three scientific expeditions which set 
out for Canada and New England last month to observe 
the total eclipse of the sun, nearly all were disappointed. 
The Royal Observatory expedition took with it three 
and a half tons of scientific instruments and the 
Cambridge observers were unfortunate enough to be 


burdened with a tons. 


telescope weighing 
Neither party saw anything of the eclipse. Perversely 
enough, in New England, Cape Cod provided the only 


g¢ »( rd view S 


thirty 


and no expedition was there to see it, 
on account of the probability of fog. The Canadian 
and Japanese observers appear to have had the best 
view, and the results of their observations are likely 
to be interesting. The experience of the American 
scientists from Mount Wilson Observatory was _ par- 
ticularly unfortunate. At the moment of the eclipse 
clouds completely obscured the view which had _ pre- 
viously been perfect. The expedition was elaborately 
equipped and had hoped for important results. 
Professor Hirajama, the director of the Japanese 


expedition, reports that a perfect picture of the 
entire corona was obtained, as well as colour photo- 
graphs of every part of the spectrum 


ultra-violet to the extreme infra-red ranges. 


fromthe 
According 
to the New York Times, the Japanese scientists also 
claim to have discovered a new gas in the spectrum. 
While he is unable to say what the gas is, Professor 
Hirajama states that “ it is something of which we have 
no previous knowledge.” For the time being it has 
been called ‘* forty-one.”’ 

While the observations of the eclipse itself were 
largely disappointing, the wireless experiments which 
concerned the eflect of the eclipse on electrical 
conditions in the upper atmosphere were completely 
successful. As pointed out by a scientific correspon- 
dent in Lhe Limes, the eclipse provided an opportunity 
for deciding between the two opposing theories 
concerning the nature of the solar agency responsible 
for causing the electrification of the Kennelly-Heaviside 
layer which is responsible for the reflection of long and 
medium wireless wavelengths. The theory advanced 
by Professor $5. Chapman was that a stream of swiftly- 
moving neutral corpuscles constitutes this agency, 
while Professor Ek. V. Appleton was of opinion that 
the wireless results he obtained during the English 
eclipse of 1927 showed that ultra-violet light was 
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responsible for the ionization. Calculations showed 
that, in the present eclipse, support for the ultra-violet 
light theory would be found if there was, in the wireless 
experiments, a partial return to night-time conditions 
at the place and time of the eclipse (7.e., in America), 
The corpuscular theory demanded that such an effect 
should not occur in America at all, but should be 
experienced in a belt through Europe, Greenland, 
and the Atlantic Ocean at a time which was about 
two hours in advance of the time of totality in America. 
* * * * * 

To test the ultra-violet light theory special obser- 
vations were made in America. In both cases they 
confirmed the British results obtained in 1927, for a 
partial return to night-time conditions was experienced 
at totality in the shape of a diminution of the elec- 
trification in both the Kennelly-Heaviside and Appleton 
regions of the upper atmosphere. The ultra-violet 
light theory of Professor Appleton can therefore be 
regarded as having received complete support. 

x * x x x 

In spite of the dangers of electricity in coal mines 
recent experiments in the use of wireless communication 
between the surface and the underground workings 
promise to be successful. There is no question of the 
necessity for speedier methods of conveying emergency 
messages In cases of accident, and wireless may well 
provide the solution. Tests have so far been made in 
sections of mines which are free from gas, and a loud- 
speaker was readily heard at a depth of 1,000 feet, 
a three-valve portable set being used. The use of 
flame-proof devices is necessary where there is a 
possibility of danger, but very high voltages are not 
necessary for satisfactory reception, and the risk of 
fire is thus minimized. The chief difficulty is likely 
to be presented by the “ blind spots’’ caused by 
nietalliferous veins in the workings. Experiments 
are being carried out in Yorkshire, however, and 
wireless sets have already been installed at several 
colleries. 

* *x ** i oe 

Dr. P. Manson-Bahr, the naturalist, arranged that 
when the Blue Star steamer Avandora Star arrived at 
Spitzbergen during its recent Arctic cruise, a con- 
signment of harlequin ducks’ eggs should be delivered 
to him on board. The harlequin duck, although 
common in Greenland and Iceland, has never been 
successfully reared in this country, and there are 
no specimens in the London Zoo. On the return 
voyage to Immingham, the eggs were kept in a special 
electric incubator on board, and on arrival in England 
were placed under a duck in the hope that the bird 
would hatch them out. 
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An Epic Bird Invasion. 


By E. M. Nicholson. 


The census of Great Crested Grebes represents one of the most impressive feats in ornithology during recent vears. 


For the first time, the history of a major change in bird distribution has been put on record ; 


and the enthusiasm 


of the field workers is indicated by the fact that 1,300 tratned observers took part in the enquiry. 


SIX vears ago, when an experimental bird census of 
Kensington Gardens was described in Discovery, the 
persons engaged in field work on bid population 


in the British Isles could be counted on the fingers - 


of one hand. 
than one thousand three hundred organized observers 
visited and reported on about one thousand major 
British inland waters in the course of the Great Crested 
Grebe Enquiry, the results of which have just been 


During the summer of last year more 


published.* That census work was the next great 
task for ornithology in this country, and that observers 
were ready to respond to it, could hardly have been 


more spectacularly demonstrated. 
A Masterly Report. 
% 


If this result had been attained through the efforts 
of one person or group it would have been impressive 
enough ; that this new national enquiry, which in 
scale, in exhaustiveness, and in significance leaves the 
great 1928 Census of Heronries completely in the 
shade, should have been inspired and executed by new 
men of no more than undergraduate standing is a 
satisfactory indication of the fresh vitality and genius 
at the disposal of field ornithology in England. It is 
not often that the idea of genius arises in connexion 
with bird literature, but it is difficult to resist the 
term in considering the report of T. H. Harrisson 
and P. A. D. Hollom on the results of these colossal 
labours. That the report often tends towards a 
triumphantly dogmatic tone, and bears at some points 
marks of haste and immaturity, cannot seriously 
discount its masterly effect. 

Here, for the first time, a team of well-directed and 
competent observers has put on record in the large 
and in fine detail the history of a major biological 
change as it actually happened. Where the census 
of heronries gave a static picture on a national scale of 
an ancient and widespread species fairly comfortably 
holding its own, the grebe enquiry is a dynamic survey 
of a species dwindling, then suddenly expanding and 
colonizing fresh haunts on an enormous scale, and 
finally passing from increase to numerical decline 
without ceasing to invade one fresh territory after 
another. That was a chronicle, but this is an epic. 

* British Birds. Vol. XXVI. Nos. 3, 4 and 5. (Witherby. 


1932.) 


A comparison with the census of heronries comes 
up at every point, and a few data in this direction 
seem worth including. Nearly 500 observers took 
part in the survey of herons; the grebe enquiry 
called upon. more than two and a half times that 
number. The heron proved to have a_ breeding 
population for England and Wales of about 3,900 
pairs occupying 278 sites, an average of about I4 
per inhabited site; the grebe report gives for the 
same area I,I55-I,162 pairs occupying 490 sites, an 
average of less than 2} breeding pairs per inhabited 
site. While there are well over 3 pairs of breeding 
herons to each pair of grebes, according to the census 
there are very nearly two grebe localities to each 
heronry. Despite the recent break-up of many large 
heronries, the heron remains a far more concentrated 
breeding species. Four English counties—London, 
Middlesex, Cambridge and Rutland—had no occupied 
heronry in six—Cambridge, Huntingdon, 
Dorset, Cornwall, Monmouth and Durham—had no 
occupied grebe site in 1931. In Wales the contrast 
Flint alone showed no heronries, while 
Pembroke and 


1925 


was stronger ; 
Cardigan, Carmarthen, 
Radnor showed no grebes. 


Carnarvon, 


The most populous single grebe stronghold was 
Fritton Decoy in Suffolk, on which the present writer 
found approximately 28 pairs. Only 14 sites—just 
under 3 per cent—had 10 or more breeding pairs. The 
largest heronry, Milton Park, Northants, had 135 
occupied nests, and just 50 per cent of the English 
sites had I0 or Norfolk heads the county 
totals in both cases, with about 350 pairs of herons 


more. 
and just over 200 of grebes; Somerset and Sussex 


follow in heron population, but Cheshire and 


Northamptonshire for grebes. 
New Information. 


For these two important aquatic species we have 
now an interesting and fairly complete picture, both 
in space and in time. In space the heron is much 
the more widely distributed even now, but while 
its main force is concentrated south and east of the 
well-known imaginary line from Gloucester to the 
Wash, the great crested grebe concentration is more 
northerly and easterly, from East Anglia and the 
Midlands to Cheshire and Yorkshire. The partial or 
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COMMON HERON, 


Distribution of the common heron, based on the census of 1928 (revised). Both 
maps show the average number of breeding pairs per 100,000 acres. 


complete absence of grebe population in the Border 
Country and the Lake District, Wales, Dorset, Devon 
and Cornwall is very conspicuous, particularly in a 
species which breeds in Ireland. The reason for this 
contrast is evident ; the heron is an ancient colonist, 
and has had time to develop strength wherever local 
conditions are favourable, while the grebe is a new- 
comer and the concentric zones of dense, medium, 
meagre and not yet attempted colonization are still 
plainly visible. 

Looking at the picture in terms of time this contrast 
is further emphasized. Only 21 grebe sites are known 
to have been occupied since at least as long ago as 
1840, and of these 10 are in Cheshire, 3 in Staffordshire, 
1 in Lancashire and the remaining 7 among the Norfolk 
and Suffolk Broads. The ancient grebe strongholds, 
then, are all contained in a couple of small compact 
areas of Broadland and the Cheshire Plain. Heronries, 
on the other hand, are traceable back to 1293 at 
Chilham in Kent, and to about the same period at 
Aldershaw in Sussex; Dawyck in Peeblesshire was 
established before 1497, and a good many others date 
from the sixteenth, seventeenth and _ eighteenth 
centuries in England, Scotland and Wales. 
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Surveying the evidence on present and former 
numbers in the report on the census of heronries, 
I had to point out that there was no ground for 
suspecting any very large decline of numbers within 
the last two or three hundred years, while at present 
there is every reason to believe that the species is 
holding its own, or even gaining slightly. Harrisson 
and Hollom, on the other hand, find that while up 
to 1850 the great crested grebe was distributed in 
smallish numbers in about thirteen counties, there 
was a disastrous set-back through persecution after 
the middle of last century, so that in 1860 the breeding 
population was not more than 72 pairs and probably 
only about 42. Yet at this period, when the very 
Britain seemed 
questionable, new Staffordshire, 
Shropshire, Nottingham and Hertfordshire was _ pre- 


survival of the species in Great 
colonization in 


paring for one of the most spectacular increases of 
which we have reliable knowledge. Within living 
memory the breeding population of great crested 
grebes in England and Wales has multiplied itself 
almost thirty times. 

It is due to the Enquiry that we know now precisely 
how this expansion occurred. Although 7 new sites in 
five counties were colonized between 1872 and 1870, 
it was after the passing of the 1880 Wild Birds’ 
Protection Act that the curve of occupied sites began 
its steep rise. During the following decade about 34 
new sites were colonized in England, and the coloni- 
zation of Scotland, begun in Perthshire in 1877, 
went ahead fast. The last decade of the nineteenth 
century and the first of the twentieth each saw 80 new 
waters added to the range; Ig10-Ig1g showed a 
slight check with 71, but from 1920 to the census 
year of 1I93I inclusive 198 more were occupied—a 
faster rate of spread than ever. 





Fluctuating Expansion. 


The expansion, like all animal expansions, was by 
no means even. Although 1882 remains the only 
year during the whole period when no fresh site has 
been taken over, there are definite peaks of activity 
in 1890 (11 sites), in 1900 (12), in I1g06 (17), in 
1910 (13), in IgI2 (11), in 1g20 (25), in 1925 (24), 
and in 1931 (22). Low points were 1898 (2 sites), 
1903 (3), 1909 (4), 1915 (5), 1917 (1), 1918 (2), Ig2I (7), 
1923 (g), since which the minimum has been 1f4 in 
1926. There is a conspicuous five-year periodicity, 
with peaks about the beginning and the middle of 
each decade, with the exception of 1915, when both 
the birds and the observers may well have been 
deranged by war-time conditions. 

It would be natural to assume that this extension 
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of range reflects a corresponding increase of population. 
One of the most surprising and interesting results 
of the Enquiry is to demolish this assumption. In 
I93I, a year in which 22 new waters were colonized, 
29 others were abandoned and the increase of 43 pairs 
at growing sites was turned into a decrease of 55 pairs 
for England and Wales as a whole by decreases else- 
where. In other words, the apparent continued 
expansion is masking a real decline of breeding 
population, which would never have been suspected 
if a census had not been taken. 


Local Increases. 


About two-thirds of the net decrease of population 
between 1930 and Ig3I is accounted for by Norfolk 
and Northamptonshire ; there are many other local 
decreases, but local increases cancel them _ out. 
Following up this clue Harrisson and Hollom find 
that ‘“‘ there is no sound evidence for any real increase 
in Britain since 1925,” although during 1925-31 about 
III new waters have been colonized, and only 61 
deserted. The population is thinning itself out under 
our eyes. For this process the authors suggest 
convincing reasons. They find that at Tring, colonized 
in 1867, the numbers rose to at least 75 pairs in 1584, 
and then fell sharply to 45 in 1885 and 43 in I886. 
Since the beginning of this century there have usually 
Now the 
abrupt disappearance of over 30 pairs from Tring 
about 1884-85, and the failure ever to regain the 


been 25-30 pairs, and there were 25 in 1931. 


original numbers since, strongly suggests that the first 
wave of increase caused serious over-population, and 
that this was only overcome by the departure of many 
pairs for other sites. 

It is perhaps significant, as the authors point out, 
that just after this date a great colonization wave 
occurred in England. As it is calculated that in one 
summer a breeding pair and young may consume 
630 Ibs. of fish, the reality of the risk of over-taxing 
food resources is evident. They therefore suggest 
the hypothesis that this spreading of the population, 
accompanied by an actual decrease of numbers, 
represents an adjustment of the species to its available 
food resources. They divide the 137 deserted sites 
into four main classes: those used for one and two 
years only, amounting together to almost half the 
number, which must be reckoned unsuitable for 
colonization ; those used erratically, suggesting that 
they can only support grebes if left fallow for con- 
siderable intervals; and finally. a class including 
rather less than a third of the total which are deserted 
after regular use, mainly, they suggest, through 
the impairment of food resources. 
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This interesting hypothesis is capable of being 
carried a stage further than the authors have taken it. 
It may be used to link up not only population with 
distribution, but both of them with the five-year 
The pro- 
cess involved would then become something like this. 
First of all for some reason not yet explained, a high 
effective reproductivity would be established, as it was 
among the grebes not only of Britain, but of Sweden, 
Finland and elsewhere towards the end of last century. 
The immediate result would be a rapid increase at 
the settled haunts, which would soon cause heavy 
over-population. Over-population 
bitter territorial struggle, through the agency of which 
the surplus pairs would be driven off and compelled 


periodicity of the rising colonization curve. 


would force a 


to look for new sites. Their eviction would not be 
gradual, but would start as an abrupt reaction when 
two or three years at least of over-population had 
made their consequences felt. Therefore a_ large 
number of birds would be scattered, and so long as 
there were plenty of untenanted sites available for 
them within reach, the problem would be temporarily 
solved. 

At the original centre a jealous territorial system 
would prevent recurrence of the trouble, while at the 
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GREAT CRESTED GREBEsS. 
Sketch map of England and Wales showing the density of breeding pairs in various 
counties. It is based on the enquiry of 1931. 
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new favourable sites there would, for the time being, 
be plenty of room for all. But very quickly the same 
fate would overtake them, and fresh waves of pioneers 
would be sent out through territorial pressure. As 
this process went on conditions would gradually alter. 
Each fresh wave of colonists would tend to be larger 
in relation to the new sites available. This would 
bring two results. Less and less suitable sites vould 
be attempted, and birds native to favourable sites 
would become more reluctant to leave them, or more 
inclined to come back. 

The first of these tendencies would lead to a growing 
number of abortive eftorts at breeding (offset to 
some extent by new adaptations), and the second 
would bring fresh dangers of over-population at the 
regular sites. In both these cases the number of 
young forming the margin of increase of the species 
would be reduced, and where the second tendency 
was not resisted by a strong territorial development 
it would lead naturally to such over-population that 
the less rich of the regular sites would become over- 
fished and have to be abandoned. A growing 
“landless class’’ of birds from these two types of 
unsuccessful colony, plus the surplus driven out of 
still flourishing haunts, would accordingly be created, 
and these would be forced to settle down as the 
‘“ non-breeding stock’’ familiar among most of our 
larger species. 

This elaboration of the Harrisson-Hollom theory 
seems to fit remarkably the facts contained in their 
exhaustive report. It is, moreover, closely analogous 
to recorded expansions of human populations ; for 
example, the Norman overflow from Scandinavia to 
Northern France, and thence to England, Ireland, 
Sicily and Syria, which took a similar course, in a 
series of decreasingly successful invasions. 

If this theory is well founded we must expect to 
see things develop along a quite predictable line. 
As the population has already reached the stage 
where few if any sites of more than marginal value 
remain to be colonized, the proportion of non-breeding 
stock, which is still very low (c. 15 per cent of breeding 
population), may be expected to rise rapidly to a 
level more nearly matching, if not surpassing that of 
breeding birds. The adult population will then 
consist of three main elements: (1) breeding birds on 
favourable sites under a system of territory, producing 
more than a replacement contingent; (11) breeding 
birds attempting marginal sites under no settled 
system of territory, probably not replacing their 
full numbers; (iii) non-breeding birds making no 
contribution to replacement of the species. It is 
evidently only a matter of time before (ii) and (iii) 
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comprise a large enough section of the population to 
bring relative stability at a new level. 

There are many other points raised in this extremely 
important report which cannot be discussed here. 
The limit imposed on distribution by _ geological 
formations, especially those which make for too deep 
waters, the winter migration to the sea, the estimated 
total fish consumption (c. 870,000 Ibs. yearly for 
England and Wales), the recorded dive-speed of 
2.4 m.p.h. and flight-speed of 37 m.p.h., colonial 
nesting in Northamptonshire, aggression by other 
aquatic species, especially by quarrelsome swans, the 
date of nesting, the average numbers of young reared 
in different parts of the country, and the behaviour 
of grebes on land may be mentioned to give some 
idea of the extraordinary range of this survey. The 
authors seem, in fact, at first glance to have found 
out almost everything worth knowing about the 
great crested grebe. They have not done that ; 
many omissions are evident on a closer scrutiny, 
while the data on many points are not by any means 
adequate. But the work of Harrisson and Hollom 
with their hundreds of collaborators has placed the 
grebe suddenly among the living species of which 
we are best informed, and biologists for a long time 
to come are likely to be grateful for their efforts. 

The maps reproduced with this article represent the 
first published attempt, in this country at least, to work 
out a common scale for representing densities of bird 
population, either in statistics or on maps. 


Science and Soils. 


NEw and more rapid methods of testing and classifying 
soils have been introduced at Rothamsted Experimental 
Station, and are described in the latest report (2s. 6d.). 
One of the methods—the Pachimeter test—is believed 
to have important possibilities in soil research. 
Experiments have also been made to discover the most 
efficient use of artificial fertilizers on grass and arable 
land, the provision of keep for animals when farm 
supplies fall short, and the maintenance of soil fertility 
in regions where mechanization is advancing and live 
stock is being reduced. It is pointed out that the 
laboratory investigations, although highly technical 
in character, are an essential part of the Rothamsted 
programme ; they provide the scientific knowledge 
on which improvements in agricultural methods must 
be based. The results of research on the micro- 
biological activities in soil have been applied with 
success to purifying the effluent from sugar beet 
factories, and progress has been made in the knowledge 
of virus diseases in plants. 
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The Geology of the Grand Canyon. 
By A. C. Seward, Sc.D., F.R.S. 


Master of Downing College, Cambridge. 


The Grand Canyon of Arizona ts one of the most famous and awe-inspiring of the districts reserved as National 


Parks by the Umited States Government. 


It is the deepest of the ravines cut by the Colorado river through the rocks 


over which it flows, and is probably the most stupendous geological section in the world. 


AFTER long waiting it is not an uncommon experience 
to find that a thing seen with the eyes falls below the 
standard reached by the imagination ; famous scenes 
often fail to produce the thrill popularly attributed 
to them. 
all the greater. 
majority of 


When the reverse happens the pleasure is 
It is probably true to say that the 
whether interested in 


great people, 


geological phenomena 
or not, when they have 
had time to appreciate 
the 
architecture and beauty 
of the Grand Canyon, 
could honestly express 
their thoughts in the 


stupendous 


words spoken by the 
Queen of Sheba to King 
Solomon: ‘ Howbeit 
I believed not’ the 
words until I came and 
mine eyes had seen it ; 
behold the half was not 
told me.’ The great 
gorge of the Colorado 
river has often been 
described as the most 
impressive geological 
section in the world; 
it is more than this: it is a natural monument, 
of its kind unrivalled, which makes an appeal to the 
imagination by its vastness and majesty. Though the 
geological features can be described in the matter- 
of-fact language of science, it is impossible adequately 
to express the almost overwhelming cumulative eftect 
which the Canyon produces. 

The purpose of this article is to call attention to 
a few of the main features of the Grand Canyon in 
the hope that some readers of Discovery may take 
advantage of the facilities now available for seeing 
it for themselves. A convenient route is by the Sante 
Fe railway from Chicago; the Californian express 
stops at Williams, a small station in Arizona, and 
thence a short branch line goes direct to the Canyon. 
The comfortable El] Tovar Hotel is close to the station, 
and one and a half miles away is a look-out terrace 





THE GRAND CANYON, 


The great gorge of the Colorado river has often been described as the most impressive geo- 
logical section in the world. Professor Seward calls attention to some of its main features. 


on the south rim, a small and well-arranged museum 
containing collections of fossils from the rocks exposed 
in the gorge, and a series of telescopes directed towards 
the series of strata through which the river has sawn 
its way through the plateau. 
There is also a large collection of plants which 
enables visitors to appreciate the striking differences 
in the vegetation at 
ditferent depths of the 
gorge on the two sides 
of the Canyon. In 
largely 
foresight 


recent 
through the 
of President Theodore 
Roosevelt, many dis- 
tricts in the United 
States have been placed 
under the control of the 
National Park service ; 
the Grand Canyon 
National Park was 
made one of these re- 


years, 


served areas in IQgIQ. 
It was through the 
kindness of Dr. E. D. 
McKee, the Park 
naturalist, that we were 
enabled to spend the 
short time at our disposal to the best advantage. 

The terrace in front of the museum, a short distance 
from the hotel, which commands a splendid view of 
the Canyon, is on the southern rim of a limestone 
plateau 7,000 feet above sea-level (Coconino plateau) ; 
one looks across to the northern rim—where the same 
rocks form the surface—ten miles away, and 8,000 feet 
above (Kaibab plateau). The 
river (Co. in Fig. 2) at the bottom of a gorge a mile deep 
is one of the largest rivers in America. It rises in the 
Rocky mountains of Colorado and Wyoming and, 


sea-level Colorado 


in the course of its long journey to the Gulf of 
California, flows for a distance of five hundred miles 
over high table-lands. The Grand Canyon is the 


largest and deepest of the gorges. As seen from 
above the river appears to be a narrow silent stream, 


and indeed one impression made by the whole Canyon 
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is that of a silent and apparently static world; a 
scene illustrating the work of titanic forces that 
have spent their energy. 

We seem to be looking at something accomplished 
in another age ;_ though in truth the agents of erosion, 
the wind, the occasional rains and frost, the solvent 
action of water and the river with its moving rasps of 
sand and gravel, are still actively and ceaselessly 
operative as they have been through several thousand 
years. Actually the Colorado river is about 300 feet 
broad and flows with a mean velocity of two miles 
an hour over a slope of 12 feet per mile, carrying a 
heavy load of sediment in suspension; it is always 
turbid and in times of flood its carrying power is 
greatly increased. 

Before we attempt to read the geological story 





Coconino Plateau 


Fic. 2. 
SKETCH MAP OF THE CANYON. 


The contour lines show the flat-topped and pyramidal blocks of horizontal sheets 
of rock, the tributary streams and the valley of the Colorado river. 
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recorded in the cliffs and walls seen from the southern 
rim, let us first obtain a general idea of the topography 
and the dominant physical characteristics of the 
whole canyon. It is not a single, steep-sided gash 
in the surface of the earth comparable on a gigantic 
scale to the Cheddar Gorge; it is rather a series of 
canyons displayed between and below the two rims. 
Looking down from the southern edge of the plateau 
one sees a stupendous trench a mile deep occupied 
by ranges of mountains, cliffs of red and _ purple 
sculptured into broad-based pyramids of horizontal 
masonry ; the harder rocks forming escarpments, 
wide smoothed platforms and terraces, the more 
yielding beds and shale weathered into inclined planes 
and talus-covered slopes. 

There are mountains with flat tops, mountains 
with sharp alpine ridges, mountains capped by jagged 
walls simulating ruined castles and temples. As the 
river cut its way through the layered plateau, tributary 
streams carved lateral ravines; broad ridges of 
rock were left as great ribs across the main gorge ; 
rain and other agents of erosion wore away the valley 
sides ; ridges were cut into separate blocks; and 
mountain after mountain were added to the Canyon 
Alps. The harder rocks became cliffs, the softer 
beds were cut back into gently sloping ramps—a 
series of vertical walls, each farther and higher from 
the river bed, connected by bared platforms of the 
more resistant rocks and by receding terraced slopes 
partially buried under screes. 


Sheets of Rock. 


In the sketch map (Fig. 2), based on the official 
ordnance map, the contour lines show the flat-topped 
and pyramidal blocks of horizontal sheets of rock, the 
tributary streams and the darkly shaded _ valley 
of the Colorado river, bounded by steep and almost 
black cliffs reaching 1,000 feet in height. <A section 
across the Canyon (lig. 3) from the hotel on the 
south rim to the arrow on the north rim shows the 
highly tilted foundation rocks (Ar) of the river gorge 
- the 
small prominence at Bb in the section, known as the 


overlain by series of almost horizontal strata 


temple of Buddha, is seen at B on the sketch plan. 
In the section (Fig. 3) portions of two platforms are 
seen at IT (shown also in Fig. 2), and the limestone 
cliffs (C, of Fig. 2), are the edges of the Carboniferous 
strata (Carb.) diagrammatically shown in Fig. 3. 
Readers familiar with the limestone hills of West 
Yorkshire, Whernside, Pennyghent and Ingleborough, 
cut by erosion from a plateau of horizontal rocks 
resting on a plinth of older and upturned beds exposed 
in the valleys, will more readily understand the similar 
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structural plan of the Canyon. In the English scene 
the hills rise from the surrounding country to varying 
heights up to 2,414 feet above sea-level; in the 
Canyon the much higher mountains lie in a great 
trench. 

Let us now turn to the rocks and their inter- 
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The horizontal beds (Camb.) resting on the Upper 
Pre-Cambrian, and on the left directly above the 
Archean rocks, are sediments deposited in a Cambrian 
sea in which there were islands made of Upper Pre- 
Cambrian rocks. In the middle of the section (Fig. 3) 
the two vertical lines, F, F, mark the position of 
N.E. 

Pr. 

Carb, 
Camb. 
'V.P-C, 


os 





B 







Fic. 3. 
A SECTION ACROSS THE CANYON. 


A section from the hotel on the south rim to the arrow on the north rim shows the highly tilted foundation rocks (Ar.) of the river gorge overlain 


faults—great cracks produced in the earth’s crust— 


950 
Ar $ t 144 } i 
by a series of almost horizontal strata. 
pretation: walls of black rock rise almost sheer 


on each side of the river; here and there the dark 
surface of the main mass is penetrated by lighter 
bands, vertical or steeply inclined. These basement 
rocks, continuing we know not how far below the 
river-bed, are portions of the oldest known part 
of the earth’s crust; they consist of gneiss and 
schist, that is layered crystalline rocks formed under 
great pressure and at great depths. The lighter 
bands are tongues of granite which welled from deep- 
seated reservoirs into rents and fissures in the darker 
gneisses and_ schists. Geologists speak of these 
crystalline rocks as Archean or as Lower Pre-Cambrian ; 
they were originally horizontal and by heaving of 
the earth’s surface were bent into great folds, fissured 
and cracked, and invaded by molten material which 
solidified as granite. 

The Archean rocks of the Canyon are the roots of 
primeval mountain-chains which in the course of ages 
were brought low by erosion, and the alpine heights 
became reduced to an almost level plain. In some 
parts of the Canyon the Archean rocks are overlain 
by a series of sedimentary beds, referred to the later 
stages of the Pre-Cambrian era, including sands, 
muds and hardened layers of chalky ooze deposited 
in the sea, which had spread over the site of the worn- 
down Archean hills. The total thickness of the later 
Pre-Cambrian sediments is estimated at 12,000 feet ; 
no recognizable fossils have been found in them, 
but ripple-marks, sun-cracks, and casts of salt 
crystals enable us partially to reconstruct the 
conditions. 

The Upper Pre-Cambrian sediments are dislocated 
and tilted and are not present in all parts of the gorge. 
On the right-hand side of Fig. 3 a series of these 
inclined strata (U. P.-C.) is seen resting on the sloping 
surface of the vertical and much older Archean rocks. 


* 


which traverse both the older and the younger 
Pre-Cambrian strata. 

Above the two sets of Pre-Cambrian rocks we pass 
to a succession of horizontal strata reaching a thickness 
of about 3,550 feet. The lowest of these are sand- 
stones, shales and occasional beds of limestone upraised 
from a Cambrian sea; they are known as the Tonto 
formation; from them have been obtained many 
sea shells, trilobites, and other records of marine life. 
The lowest member of the Tonto group of rocks is a 
hard sandstone which, by its greater resistance to 
erosion, has formed broad platforms in the lower part 
of the Canyon. laid bare by the removal of the softer 
shale above (T, Figs. 2 and 3). The Cambrian was 
followed by the Ordovician and Silurian periods, 
but in the Canyon neither of these is present; the 
reason may be that during the millions of years 
represented by the missing periods the region that 
is now Arizona was land, and therefore no records of 
rocks and fossils from the sea are available. 


A Raised Sea-bed. 


Resting on the uneven surface of the Cambrian 
strata that were deposited in the sea and then raised 
by movement of the earth’s crust within the reach of 
eroding agents are patches of Devonian rocks con- 
taining samples of marine life, armoured fishes and 
other fossils. The Devonian rocks were probably 
formed in submerged river-channels ; those that are 
left are mere relics of what were originally present. 
About half-way down the Canyon cliffs over 500 feet 
high are a conspicuous feature by reason of their 
steepness and red colour ; they are built of horizontal 
layers of a grey and blue limestone, stained by colouring 
matter derived from iron oxides in the overlying rocks 
which are actually and not superficially red. 
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The stained cliffs are limey sediments composed 
in the main of calcareous shells and other hard parts 
of animals which lived in the clear and relatively 
deep waters of a sea in the earlier part of the 
Carboniferous period. These rocks are similar to 
the limestones of West Yorkshire, the cliffs of the 
Cheddar and Avon gorges, and approximately of the 
same age. Kesting on the uneven surface of the 
Carboniferous limestone are layers of red sandstone 
and thick beds of shale; the alternation of hard 
sandstone and softer shale is responsible for the 
terrace-like slopes of the many hundred feet of these 
upraised Permian sediments. On some of the recks 
which make up the greater part of the Permian system, 
known as the Supai Formation, there are tracks of 
some unknown four-footed animal, impressions of 
large wings of insects and innumerable remains of 
extinct plants. The sediments were deposited in a 
shallow sea not far from the land, and there is evidence 
of climatic conditions—showers,  hailstones and 
drought—very different from those indicated by the 
deeper water limestones of the Carboniferous cliffs. 

Above the red plant-bearing beds of the Supai 
Formation a band of light grey rock, 3c0 feet thick, 
is stretched like a ribbon along the face of the upper- 
most cliffs of the Canyon about 7co feet below the 
surface of the plateau. This is the Coconino sandstone 
which is believed to consist of consolidated sand from 
a Permian desert. Between the sandstone and the 
edge of the plateau there are layers of buff and grey 
limestone, rich in shells, corals and sponges, which 
bear witness to the invasion of an arid land by the 
clear water of a sea. This uppermost series of Permian 
rocks forms the surface of the plateau and extends 
many miles on both sides the of Canyon. 


1,500 Million Years Ago. 


The story recorded in the Grand Canyon begins 
with the first chapter of geological history, the Archean 
era, a time, it may be, when the world was without 
; it ends with 
rocks of Permian age separated from those of the 


life, possibly 1,500 million years ago 


relatively narrow gorge in the deepest part of the 
Canyon by more than 1,cco million years and from 
the present age by, let us say, 250 million years. 
The Permian period was succeeded by the Triassic 
period, and one can still see two isolated hills, Red 
Butte and Cedar Mountain, the former eighteen miles 
south of the El Tovar Hotel, and the latter two miles 
to the east of a locality at the edge of the Canyon 
known as Desert View, about twenty-five miles east 
of the hotel. Red Butte hill is made of horizontal 
beds of hardened sands and muds capped by a pro- 
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tective sheet of hard lava, the whole resting on the 
limestone of the Kaibab plateau; it is a lonely link 
with the past, a fragment saved from widespread 
sheets of Triassic sediments which once covered 
the surrounding country. There were other and 
younger rocks above the Kaibab limestone, but of 
them no trace remains. 


Early Records. 


[It is the earlier periods in the world’s history that 
are recorded in the scarps and walls of the Canyon. 
The cutting of the broad trench in which the rocks 
are displayed began in the latter part of the Tertiary 
era, at a time separated from the present by a very 
small fraction of geological history, only a few million 
years ago. The deepest part of the Canyon was 
probably made in the Quaternary period, which passes 
without a break into the modern age. The rocks of 
the plateau were bent upwards in the Tertiary era 
into a broad-backed arch or dome ;_ the river gradually 
eroded a channel as it flowed over a bed steep enough 
to supply the velocity necessary for the efficient 
grinding action of the gravel and sand suspended in 
the turbid water. As the sawing river tended to 
reduce the gradient of the bed, continued elevation 
prevented the slackening of flow and cessation of 
rock erosion. To-day we still see in operation the 
forces which have been deepening, broadening and 
sculpturing the Canyon for many thousands of years. 

The colours of the Canyon are ever changing ; 
when the sun is high the majestic groups of mountains 
in the vast trench glow with a suffused brilliance ; 
blackness in the depths where the oldest rocks tower 
above the relatively bright river; at a higher level 
reds and purples and slopes tinged with green; and 
above the highest terraces and slopes of red a band 
of rock that is almost white. The unequal distribution 
of light towards sunset brings into startling contrast 
the gloom of the abyss and the pyramidal hills and 
mountain blocks that are still within range of the sun. 

As we look into the abyss a mile below and see the 
river carrying on its work of erosion, and as we 
reconstruct successive stages in the history of the 
world revealed in the titanic modelling by river, wind 
and rain, the past and the present become one. The 
majesty, the stillness, and peace, the perfect harmony 
of colour remain as the most lasting, the deepest and 
the most satisfying impressions. 


Mr. Stanley Casson’s article on the International 
Congress of Prehistoric Sciences, which was promised 
for this issue, has unavoidably been delayed, but will 
appear, with illustrations, next month. 
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Men of Science at York. 
By Our Special Correspondent. 


Every year sees an extension of the subjects in which research workers are engaged. 


The wide field represented 


this year at the meeting of the BritishAssoctation 1s indicated by the following impression of outstanding addresses. 


Ir the meeting of the British Association at York 
was not conspicuous for the announcement of 
important discoveries, it can certainly be claimed that 
the Association’s second century opened with an 
exhaustive and scholarly review of recent progress 
in almost every science. And members had a further 
opportunity of enjoying “‘the kindly feelings and 
hospitality of the people of York,’’ which was a lasting 
impression of the first meeting a hundred years ago. 

The able and critical address of Sir Alfred Ewing 
the President, was appropriate to the new spirit in 
science—‘‘ the change in the attitude of scientists 
from one of cocksureness to a frank admission that 
they are tentatively groping in a half-light.”’ The 
President struck an unaccustomed but practical note 
when he suggested a sinister side to the progress of 
scientific discovery. The engineer’s gift, for instance, 
might be grievously abused: ‘‘the command of 
nature has been put into man’s hands before he knows 
how to command himself.”’ 

Some of the sectional addresses were inevitably 
specialized and were followed with difficulty by all 
but the experts. Thus on the opening day, the 
scientific interest of Professor W. H. Mills’ address 
to the chemistry section was somewhat lost in the 
technical language employed. The speaker, who 
dealt with some aspects of stereo-chemistry, traced 
the modern developments which have followed on 
the electrotonic theory of the atom, and “ have shown 
how these have expanded and made even more fruitful 
the conception that spatial models of even the most 
complex molecules can be made to illustrate, if not to 
explain, the actual structure of chemical compounds. 


Measuring Noise. 


In these noisy days, Dr. G. W. C. Kaye’s address 
to the engineers on the suppression of noise was of 
He spoke of the invention of the 
thermionic valve and its wireless and “ talkie ”’ 
developments. For quantitative measurements of 
loudness the unit was the decibel, one decibel corres- 


popular interest. 


ponding to a 25 per cent increase in acoustic energy, 
and also, approximately, to the sensation scale of 
loudness of the human ear. A “-noise thermometer ” 
would range from o to 100 decibels, the upper level 
being exemplified by pneumatic road drills and 


riveting. An express train was about 70 to 80, a 


quiet room about 30 decibels, ordinary conversation 50. 
The relief in passing from 95 down to 65 decibels was 
no less pronounced than that produced by a drop in 
temperature from 95 deg. to 65 deg. Fahrenheit. 
The available processes of protection from noise were : 
suppression at the source; isolating screens or 
enclosures, or, alternatively, absorption ; and arresting 
structure-transmitted noise or vibration by breaking 
the continuity in some way, or by the interposition 
of isolating elastic devices. 
Scientific “* Divining.” 

’ as a serious scientific 
It was 


The merits of “ divining’ 
pursuit have frequently been in question. 
therefore interesting to hear an account of scientific 
methods from so eminent a physicist as Professor 
A. O. Rankine, who demonstrated the value of modern 
instruments in locating underground deposits. Much 
remains to be done, he said, in all branches of geo- 
physical surveying, in order to put it on a more secure 
basis and to determine more certainly the scope 
of its applications. Until quite recently practically 
all the work was being done by German investigators, 
both in the construction and improvements of 
instruments and in their use in the field. But some 
interest has now been awakened in this country, and 
considerable progress has been made in enabling us 
to take an increasingly active part in the investigations. 

Unfortunately, said Professor Rankine, in scientific 
undertakings, whether national or commercial, we 
have not yet adopted one of the fundamental principles 
of the family, when the call is everywhere, as now, 
for economy. Not the full-grown and robust, but the 
newly-born and undeveloped, first feels the pinch. 
And, if the infant has a particularly large appetite, 
or needs special and expensive nourishment, proper 
provision is more than ever likely to be withheld. 
In such a situation geophysical surveying finds itself 
just now. 

By its nature the work is necessarily costly. Except 
as regards some aspects of the construction and 
improvements of instruments it cannot be confined 
to a laboratory; and, with the same limitation, 
it can rarely be an individual effort. If we are to 
make substantial progress the expense must be faced. 

The suggestion that a portion of every archaeological 
site should be left unexplored and reserved for future 
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study was made by Dr. Randall MaclIver in his address 
to the anthropologists. This, as he remarked, is a 
consideration which is very little appreciated. The 
results obtained at Pompeii within the last ten years, 
for instance, have been so revolutionary that they 
have put all the old standard books out of date. 
If this city had been cleared at one sweep when first 
discovered all this knowledge would have been lost 
owing to the imperfections of the methods then in use. 


Technique in Archaeology. 


The proper technique has only gradually been 
evolved. On the other hand, the frantic rush to 
explore all lake-dwellings in the third quarter of the 
last century barely left Vouga enough material for 
the studies just completed. Had 
they been all destroyed by the first excavators the 
mistaken launched seventy years ago 
would have been stereotyped for ever. 

In some countries where the Government is very 
weak, said Dr. Maclver, it is that 
cemeteries should be completely cleared before they 


which he _ has 


opinions 


unavoidable 


are abandoned, otherwise the natives descend like 
vultures and sack whatever the archaeologist has 
left. But in places where the police control can be 
more effective a portion of a cemetery might sometimes 
be left; and certainly a town, palace, fort, or other 
site which does not contain remarkable treasures could 
be protected for a second generation to study. 

The campaign conducted by mycologists and 
entomologists against the attacks of fungi and insects 
in the Empire was described by Sir Arthur W. Hill 
in an which produced a _ large 


evening discourse 


attendance. The speaker pointed out that with the 
large increase of areas under cultivation both in 
the temperate and tropical parts of the Empire, and 
with the large areas devoted to particular crops such 
as wheat, cotton, coffee, bananas, etc., a very large 
field had been opened up for the attacks of destructive 
fungi and insects. Rust on wheat in Canada was 
estimated to destroy every year {5,000,000 worth of 
wheat, and in 1916, which was a very bad year, the 
loss was £30,000,000, while the insect world was 
estimated to destroy, in addition, one-tenth of all 
the world’s crops. Every year in the Empire alone 
insects destroyed enough food to support 45,000,000 
people. The band of scientific workers attached to 
the agricultural departments of our Dominions and 
Colonies were doing most valuable work. The task 
of growing successfully the plants on which we 
depended to satisfy our needs, and on which the 
stability of the Empire depended, demanded not 
only financial aid from their Governments both at 


Discovery—October, 1932 


home and overseas, but also the munificence of 
individuals and of corporations who dealt in the 
raw products produced throughout the Empire. 
Owing to an unfortunate accident, Mr. Mayhowe 
Heller was unable to read his. address on “ The 
Advancement of Science in Schools,’ and it was read 
for him by Mrs. Heller. Before a science education 
could be cultivated, he said, there was need of more 
experiment deliberately conceived, skilfully conducted, 
and intelligently used. He thought that the provision 
for science instruction in secondary and other schools 
for pupils over fourteen years of age was fairly general 
and satisfactory, but that in elementary schools 
little substantial progress had been made. None the 
less, it was specially important in these schools, for 
in them the child was almost entirely dependent upon 
the school for his educational equipment for life. 
The need for geologists to keep a close acquaintance 
with the many branches of science with which geology 
made contact was stressed by Professor P. G. H. 
Boswell in an address on “ The Contacts of Geology : 
The Ice Age and Man.’ The speaker dealt with 
advances in the application of physical and chemical 
laws to the extension of our knowledge of the formation 
and emplacement of the deposits of useful metals 
and non-metals, particularly by showing the genetic 
connexion of ores, veinstones, and salts with sub-crustal 
magmas. In those cases where superficial deposits 
concealed mineral wealth possibly existing at depth, 
the geologist was now able to call to his aid the methods 
geophysics—gravitational, magnetic, 
electric, radio-active, and seismic. Advances in this 
technique in recent years had given precision to 
estimates of the extent and depth of ore-bodies of 


of applied 


large dimensions and of irreguJar alluvial ore deposits 
covered by overburden. Geophysical prospecting, he 
said, could only supplement and add precision to, 
it could never replace, the ordinary geological methods 
of investigation. 


High Speed Flying. 


The public lecture on “ Speed in Flight’ by Mr. 
H. E. Wimperis had a timely interest. Without 
going so far as to exceed the velocity of sound, Mr. 
Wimperis said that if one sought speeds very much 
higher than those now usual, one could find them 
by deserting the levels in which Schneider Trophy 
winners flew and by ascending to altitudes of 20,000 
feet, 50,000 feet and even 100,000 feet. There one 
would find so greatly reduced an air density (about 
one-ninth at feet, for example) that the 
resistance to motion would be vastly reduced. 

Unfortunately for our 


50,000 


flying machine, the air 


‘ Rist met 
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SCIENTISTS SNAPPED AT YORK. 


Professor Boswell, Sir Alfred Ewing, Sir Josiah stamp and Professor Myres. 


supply for the engine would be drawn from an equally 
attenuated atmosphere and compressors, known as 
superchargers, would be needed. They took power 
to drive, and an allowance must be made in our power 
outfit. He did not suggest that the difficulties were 
prohibitive, but they were certainly formidable. 
Referring to the low speed end of the range, the 
speaker said there the addition of slots and flaps to 
the wings was of great advantage. But the application 
was not as simple as might be thought—-the extra 
weight had to be considered : that would tend to put 


and in particular the attitude of the 





up the speed 
airplane on landing must not be such as to touch 
tail first. The most direct solution of the low speed 
flying problem was to maintain a high wing speed 
while keeping in low body speed, in other words, to 
use a rotating wing, as in Cierva’s well-known autogiro. 
No present-day fixed-wing aeroplane could compete 
with the autogiro for slow flying. If that aircraft 
could be made equally efficient when flying fast it 
would have an unrivalled range of “‘ speed in flight.” 

A popular evening discourse was Mr. C. C. 
Patterson’s address on the uses of the photo-electric 
cell. This, he said, was a device which passed an 
electric current only when light fell on it, and the 
advent of the thermionic valve, with its power of 
magnifying currents, had enabled the  engineer- 
physicist to realize the possibility of applying the 
photo-cell to numerous everyday uses. He described 
and demonstrated a few of these uses, including the 
emission of negative electricity from a_ brightly 


319 


illuminated zinc plate, yielding what is called the 
photo-electric effect ; the use of the cell for a number 
of quantitative purposes, such as the measurement of 
area ; certain types of cell responded most strongly 
to light of one colour, while other types are more 
affected by other colours. A caesium cell and a 
potassium cell exposed to special colours gave their 
maximum and the blue 
In practical applications Mr. Patterson 
said that as an example of simple trigger-action, a 
photo-electric street-lighting unit switched on the 
lights at the approach of darkness and extinguished 


response in the infra-red 


respectively. 


them again in the morning. 

Members of the mathematics and _ engineering 
sections combined in a special session to discuss the 
control of humidity in industrial processes. Dealing 
with woollen and worsted mills, Dr. S. G. Baker and 
Mr. M. C. Marsh pointed out that controlled humidity 
resulted in easier manufacturing methods and a 
better product. The comparatively recent  intro- 
duction of thermionic valves containing mercury, 
called “ gas-filled relays ’’ and “ thyratrons,’’ promised 


to have a considerable effect on the design of 
temperature and humidity controls by replacing 


the mechanical type of relay. Central heating and 
the use of electric radiators and gas fires were, the 
authors said, making it necessary to add water to 
the air of rooms to keep pleasant and healthy con- 
ditions. America had paid attention to this problem, 
and the day would certainly arrive when the matter 
would have to be faced in this country. 


Prehistoric Nineveh. 


Several brief but informative addresses 
delivered on the concluding day. Mr. M. E. L. 
Mallowan described his sondage of a prehistoric site 
at Nineveh, the mound of Quyunjik, for the British 
Museum Expedition of 1931-2. The mound rising 
directly from the plain was dug through to a depth 
of 92 feet until virgin soil was reached, and the human 
material discovered in the course of the excavation, 
consisting chiefly of potsherds, allowed a classification 
into five distinct prehistoric Ninevite cultures. The 
yield of the sondage, Mr. Mallowan said, had been 
such as to enable him to effect a perfect time correlation 
with the yield from other great cities in Mesopotamia, 
and no doubt was left as to the truth of the time 
relations established. 

A series of civilizations ending in 3,000 B.c. had 
been revealed, and four-fifths of the contents of the 
mound was pre-Assyrian, so that the great works 
of the Assyrian kings covered but a fraction of the 
time of its long occupation. 


were 
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The Search for New Fabrics 


By W. H. Gibson, O.B.E., D.Sc. 


Director of the Linen Industry Research Association. 


The co-operation of the brologist in wool research and of the botanist in the scientific study of cotton have been important 


factors in the developmeni of the fahrics industry. 


Recent progress in these fields ts described by the author, who also 


deals with modern research on linen. 


THE production of fabrics is the age-old solution 
provided by civilization for those primary problems 
of mankind, the provision of clothing, for warmth 
and adornment and of shelter from the elements, of a 
temporary, movable or accessory nature. 

Only little less important in our modern lives are 
the further manifold uses we find for fabrics in the 
culture and hygiene of to-day. It can truly be said 
that fabric is one of the great fundamental discoveries 
of mankind, providing as it does a most adaptable, 
pliable plane surface of easily adjustable length and 
width, and of widely variable thickness and strength, 
which is formed from yarns, threads, or filaments 
that are predominantly linear in form. From fabrics, 
articles of the most diverse shape, sizes and uses are 
contrived. 

Through the ages the world has been ransacked 
for raw materials suitable for conversion into fabrics, 
and with the development of the great classifying 
sciences, thousands of animal 
and vegetable fibres are known 
to be more or less available and 
suitable for fabric construction. 

Nevertheless, the 
of silk, wool, linen and cotton, 


positions 


which have been used since 
time immemorial, seem more 
firmly established than ever, 


although we must credit the 
with the 
jute, 
supplements the older fibres in 


nineteenth century 
development of which 
providing fabrics for 
packing and storage of goods, 
and for use as a backing or 
support in the now important 
linoleum industry. Recently, 


COarse 

















too, the development of 
chemical methods for the con- 
version of cheap vegetable 
into lustrous filaments 
has resulted in the production 


fibres 


of artificial silk or 
fabrics. 


rayon 
The triumphs of the 





Fic. I. 
CONTROLLING HUMIDITY IN WOOL. 


The high electrical resistance of wool has been an obstacle 
to successful processing. This has been solved by apparatus . 
for humidity control. in 


biological sciences in the textile field are apparent 
in the brilliant application of genetics to animal 
and plant breeding. 

The close association of the biologist and the wool 
technologist through the Wool Industries Research 
Association has provided an immense body of 
systematic information upon the heritable qualities of 
the fleece and also upon environmental influences. 
The great developments of the past with the marino 
breed and have been 
solidated and the lines of further advance have been 


numerous cross-breeds con- 


made plain. In the cotton industry we have the 
magnificent succession of “‘ pure lines’ particularly in 
the Egyptian cottons, which we owe to the whole- 
hearted utilization of the principles and methods of 
genetics in botanical research in this field. 

Breaking new ground, the botanists of the Linen 
Industry Kesearch Association have by selection of 
flax plants for heritable characters, such as tallness 
and percentage of fibre content 
in the stem, rapidly increased 
the yield of flax fibre per acre 
until it is now almost doubled. 
In all cases too, the 
anatomy or structure of the 
hair, fibre or filament forming 











these 


unit has been 
studied intensively. Speaking 
generally, it is now understood 
that the spinning properties 
of a textile are those of its 


constituent fibres, and science 


the spinning 


is now seeking to standardize 
fibre properties and to fit 
processes and machinery to 
the typical raw _ material. 
Physical science is accepting 
the findings of the _ biologist 
and is taking process-control 
from the hands of the engineer 
and machinist. -We also find 
that scientific study of the 
properties of finished fabrics 


relation to their uses is 


A A PEE 
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influence on 
weaving, 
inter- 


ever-increasing 
spinning, 
these 


coming to exert an 
the processes of manufacture, 
bleaching, dyeing and _ finishing, so 
mediate processes are subject to a double scrutiny 


with a view to their improvement. It is only possible 
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permanent, and does not yellow in washing, a matter 
of great importance to all wearers of white flannels 
When sheep roam over the 
sheep-producing 
of identi- 


and woollen underwear. 
Australia and 
they are marked for purposes 


ranges of other 


Dominions, 







to mention a few points almost at random in such a_ fication with materials, which must be durable. The 
short article as tar-pot, being 
this. handy, was 
The immense used with 
cotton  indus- | ; : disastrous 
a9 EE i asain ae 
’ oO ? rig FERe ae te oe 2c > > 
try grew up en ee eee. SY, LS a results to the 
to sunny the tai J NES oe WX wool industry 
, wes ’ ae AS: —————— ae : peiimernids 
East with an SL ee since tar 
extremely v cannot readily 
cheap clothing, be removed in 
well suited to the ordinary 
the conditions theta: processing. 
of life and the THE STRUCTURE OF FABRICS. The Wool 
p urses o f The effect of finishing processes on the structure of fabrics is a subject of research. | The illustration, which is R esearch 
explained in the text, shows a linen damask fabric in three stages of its history. } 

these teeming Association has 


populations. 
With the economic consideration so prominent, it was 
inevitable that large cotton manufacturing industries 
should develop in the East, where even more economic 
advantage could be secured. This loss of market has 
directed much attention to the use of cotton for 
industrial purposes, such as the manufacture of 
motor-tyre fabric, and the development of this material 
to its present state of perfection is one of the great 
triumphs of modern scientific textile research. The 
requirements in the finished product have been care- 
fully ascertained and methods of manufacture have 
been altered to give these requirements. 
Another line of sarch in the cotton 
has been to confer upon the cotton fabric, by means 
of special methods of finishing, properties which it 
The original advance 
process 


res industry 


otherwise would not possess. 

was the development of the 
to confer lustre on the fabric, 
event is the announcement by 
firm of the production of a non-creasing cotton fabric. 
Wool presents a textile material as naturally 
produced with a natural ability in the fibre to felt 
and spin. In consequence, developments have been 
more or less exclusively mechanical lines. 
Science is now surveying the neglected possibilities 
of wool in relation to its properties as a chemical 
substance and a wide field is opening up. 

Wool scouring, usually accomplished by soap and 
alkali, has not only been kept within safe limits by a 
study of the reactions of wool, but by the use of 
bisulphite along with alkali it has been found possible 


mercerization 
and the most recent 
a famous Lancashire 


Taw 


upon 


to impart an effective bleach to the wool, which is 


provided 


which scour out 


fluids, 


marking 
leaving no trace in the finished fabrics, 


indelible sheep 
completely, 
thus solving a century-old problem. 

The attention of the physicist has been turned 
to the abnormally high electrical resistance of wool, 
even when The troubles in processing wool, 
which can arise from this, are now obviated by a 
method of humidification and control developed by 
the Research Association. This humidity control 
as used in a spinning shed or factory is shown in Fig. I 
damage done by moths 

is considered that the 


wet. 


In connexion with wool, 
is quite important, when it 
of one female moth would consume 8&2 lb. of 
Science has provided sufficient 
and means for combating 


progeny 
material per 
moth-proofing substances 
Probably from the wearer’s point of view, 


annum. 


this pest. 


the aesthetic appeal of colour is of the highest 
importance in the choice of a woollen fabric. Wool 


as an animal fibre has its own special problems in 
relation to dyestuffs. 

The fastness of a colour on wool or its freedom from 
fading due to atmospheric influences, laundering, or 
perspiration, are factors which are brought home to 
the wearer of woollen fabrics. Investigations by the 
Research Association have shown that humidity of 
the atmosphere has a pronounced influence on fading 
and have resulted in definite standards of fastness 


and definite tests. The Society of Dyers and 
Colourists has co-operated in this work. 

In the linen industry, investigation has shown 
that the fabrics in demand fall into three fairly 
well-defined groups. Thus, we have fabrics of 
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industrial use, where appearance or aesthetic appeal 
is of little account, but where the desirable properties 
or requirements in the finished fabric are well known, 
such as aeroplane fabric, tent duck, and canvas of all 
kinds. The problems provided by this kind of fabric 
for the scientific investigator are usually very definite. 
He must see to it that such qualities as strength per 
unit weight and durability under exposure to weather 
conditions are brought to a high level and by the 
most efficient manufacturing methods. These methods 
have to be modified if necessary, and this was the 
case some years ago in regard to the manufacture 
of linen tent duck, 
when the 
required a_ higher 
standard of quality 
and durability than 
that 
imposed. 
A second group 
of fabrics is utility 
linen for household 
In this group 
aesthetic 


users 


previously 


use. 
the 
appeal is 
altogether to be 


not 


neglected, but the 
suitability 
article for 


actual 
of the 
the 

purpose 1s 
tainly the 
consideration. In 


housewlfe’'s 
cer- 
main 
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these fabrics and their users lead one to the conclusion 
that their appeal lies very largely in properties inherent 
in the flax fibre itself, and although to this may be 
added the appeal of colour in some cases, it must be 
the aim of the manufacturer to develop and display 
these inherent properties to the best advantage and 
not to superpose upon them any foreign characteristics, 
however estimable in themselves. 

Prominent among these inherent properties of linen 
is its particular lustre or sheen. The Linen Industry 
Research Association has devoted much attention to 
this, all kinds of optical instruments for the measure- 


ment of _ lustre 
have been — used, 
and new __instru- 
ments have’ been 
devised. Measure- 
ments of lustre 


have been used to 
trace the changes 
in lustre which take 
place during the 
manufacturing 
and 
from this has fol- 
lowed the 


processes, 


control 
of finishing 
give 
just the degree of 
lustre required. 
The 


which 


processes to 


changes 
fabrics 
undergo when they 


such a cloth as a . leave the loom and 
. "IG. 3. ve 

drying cloth for THE INTERRUPTER GEAR. pass through the 

glass wa>re and This device, when applied to a rotary washing machine, effects a large reduction in the mechanical process of bleach- 


china or an 

ordinary towel, the 

the properties of absorbency for water, rapid take-up 
of water and rapid drying are important. Absence 
of fluff or loose fibres in use is also very desirable. 
The satisfaction of requirements of this kind leads 
to much scientific investigation. 

It is found that the final result is affected by the 
type of the original raw material (flax fibre) chosen, 
and that after that a great deal depends on the 
structure of the yarn spun from it and on the nature 
of the weave in the fabric. Methods for measuring 
absorbency and other properties in the laboratory have 
to be devised, and this has been done by the Linen 
Industry Research Association. 

Finally, we come to the group of linen fabrics where 
aesthetic appeal is of most importance. Study of 


motion of the machine and so reduces the wear on the fabric. 


ing to remove 

impurities and to 
give whiteness, and through finishing processes to 
influence their texture and appearance, may be very 
considerable. In many classes of goods there is a 
desire to impart a finish that has some degree of 
permanence in the after use of the fabric. The effect 
of finishing processes on the structure of fabrics is 
in consequence a_ subject of much § scientific 
investigation. 

In Fig. 2 a linen damask fabric is seen in three 
stages of its history. On the extreme left is a thin 
section cut through fabric and photographed under a 
magnification of 60 diameters of the damask after 
it has been beetled, or subjected to the repeated 
impacts of heavy wooden billets under controlled 
moisture conditions. The centre section is of the 


is 
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same fabric after smoothing under pressure between 
heavy rollers, an operation known as calendering. 
This is really domestic ironing converted into a manu- 
facturing operation. The section on the extreme 
right shows the considerable opening or expansion 
in thickness, which is brought about by following 
the previous operations by a washing treatment. 

It will be obvious that in the case of an article 
which is repeatedly sent to a laundry there should 
be a fairly close resemblance between the finish given 
by the manufacturer and that given by the launderer, 
since the housewife will then 
enjoy the same satisfaction in 
the article throughout its life. 
This involves a co-operation 
between textile research 
associations and the laundry 
research association, which is 


continually developing and 
becoming more effective in 





giving satisfaction to the con- 
sumer. The scientific work of 
the British 
Research Association 
with the suitability of treat- 
given to after 
and sale with a 
their 


Launderers’ 
deals 
ments fabric 
manufacture 
maintaining 
cleanliness and suitability for 


view to 


use while in the consumer's 
possession. While the fabric 
must be thoroughly cleaned by 
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washing fabrics in hard water is similarly almost a 
thing of the past. | 

A very great advance by another method has been 
made in reducing the attrition of fabrics during 
washing, by an invention of the Research Association, 
called the Interrupter Gear (Fig. 3). This device when 
applied to a rotary washing machine, effects a large 
reduction of the mechanical motion of the machine 
and so of necessity reduces the wear on the fabric 
correspondingly. The proportion of the washing 
process during which the machine is stationary may 
thus be adjusted to any desired 
proportion of the whole washing 
period. Although originally 
intended for use with woollens 
and delicate fabrics, it is now 
found advantageous for use 
with a much wider range of 
goods. The penetration of the 
detergents into the fabric upon 
which the cleansing action 
principally depends is_ not 
delayed by the use of the 
Interrupter Gear. 

Co-operative research 
between the textile industries 
and laundries arises In 
relation to the 





also 
washing of 
coloured goods, on the one 
hand involving wise choice of 
dyestufts and on the other 
choice of suitable washing pro- 








the laundry, investigation is cesses. The special difficulties 
leading to the opinion that in the washing of woollens, 
an excessive degree of white- Fic. 4. such as felting, are also being 
ness may be obtained at THE KATA-THERMOMETER. dealt with by laundry research. 


the expense of the durability 
of the fabric. 
The Research 
consequently takes the view that the continuous 
attrition which a fabric suffers under a cleansing 
process is of paramount importance and must be 
reduced to the lowest possible dimensions. This 
has led to a search for cleansing agents which 
exert the most gentle action on the fabric consistent 
with satisfactory cleansing, and comparison of 
the behaviour of many other alkaline substances 
with the familiar washing the ordinary 
operations is being actively made under scientifically 
controlled conditions. The use of bleaching liquor 
in washing has already been reduced to safe limits 
in many laundries owing to the work of the 
Research Association. The unhappy results of 


Association 


soda in 


The use of this instrument in studving the effect of changes 
in surroundings on the human system has proved valuable 
in research on fabrics. 


The use of fabrics for clothing 
is a subject so vast that little 
beyond an _ outline of the 
influences of science can be attempted here. In its 
function as clothing, it has come to be realized that 
the physical properties of a fabric exert an important 
influence upon the health and comfort of the wearer. 
Remarkable changes have taken place in our require- 
ments for clothing and this change in attitude can 
piobably be ascribed to the great advances made in 
physiological science, in the knowledge of the meta- 
bolism of the human body, in the influence of radiation 
and of atmospheric conditions generally. 

Leaving the mid-Victorian conception of encasing 
the human engine in multiple layers of heavy fabric, 
with flannel next the skin, the teachings of an important 
school of physiologists have led to the design of 
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garments appropriate in texture and form for all 
kinds of work and plav and for the changing seasons. 
Impervious flannel next the skin was early abandoned 
in favour of knitted fabric of porous, open texture. 
Underwear is now chiefly made of fine and light woollen 
textures, of mesh fabrics made from the vegetable 
fibres linen and cotton, or of thin silk or artificial 
silk. 

It has also been realized that several layers of thin 
fabric with their intervening air spaces give heat 
insulation equal to that given by a considerably heavier 
single fabric, so that this purpose of clothing is better 
effected yet without burdening the body. The great 
advance into popularity of the knitted jersey or 
pull-over appears to indicate an appreciation by the 
public that the great insulating value of wool can be 
most agreeably and healthfully enjoyed if it is used in 
the middle and outer layers of our clothing. It can 
also be assumed or discarded with great ease to meet 
changes In weather conditions. 

Many men, and particularly women, now believe 
that the skin itself should be soothed and refreshed 
by contact with a fine, smooth, and absorbent fabric 
and in this the influence of physiological thought is 
seen. Physiological science has thus changed the 
nature of the demand for textile fabrics very materially 
and has provided an incentive for research which seeks 
to correlate what may be termed the hygienic properties 
of fabrics, as discovered by physiological researches, 
with their physical properties, their structure and 
their composition. Progress in this direction is slow 
and difficult owing to the differing types of human 
constitution and their differing reactions to their 
surroundings, but we may hope that ultimately the 
degree of influence of appropriate clothing upon bodily 
fitness may be scientifically determined. 


The Kata-Thermometer. 


The development of the use of the kata-thermometer 
by Leonard Hill in studying the effect of changes in 
surroundings on the human system has provided a 
valuable tool for researches upon fabric values. The 
instrument is seen in Fig. 4, in a controlled humidity 
box, as used by the Linen Industry Research Associa- 
tion. Briefly, it is a thermometer with a large bulb, 
graduated with two marks at an interval of 5 degrees 
Fahrenheit, around the normal body temperature of 
98.4 F. The instrument will therefore allow the 
measurement of a time of cooling down through 
5 °F. under any controlled surrounding conditions, 
which will be related to the cooling effect of those 
conditions on the unclad human body. Clothing the 
kata-thermometer with textile fabrics will then give 
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a fresh set of measurements showing the influence 
of the fabrics in affecting this rate of cooling. It is 
interesting to observe that the kata-thermometer has 
been used to give a measure of the cool feel of linen 
fabrics. 

Everyone knows how critical the coolness of a 
pillow may be; if cold enough, immediate sleep is 
induced, if not, a restless night results, when the 
victim often reverses his pillow in vain search of this 
soporific. By observing the rate of cooling of the 
unclad kata-thermometer, and then observing the 
increased rate of cooling on suddenly clothing it with 
the pillow linen under investigation, the relative 
merit of the linen can be expressed in figures and this 
‘ soporific value ”’ can be correlated with the structure 
and composition of the fabric. 


Archaeology at Home and Abroad. 


New: of important discoveries is received this month 
from archaeologists at home and abroad. The 
discovery in Northern Persia of a palatial building of 
about 2,000 B.C. is reported by the expedition of the 
American Institute of Persian Art. The wealth of 
the objects unearthed has aroused considerable interest, 
for they include articles in gold, silver and copper of 
high artistic merit, and semi-precious stones. The 
most interesting find is the burial of a dancing girl, 
with limbs posed. Needless to say these discoveries 
will be closely scrutinized for evidence linking Sumeria 
with prehistoric India. The excavations are said 
now to come very close to the fourth millenium B.c. 

The spade is busy also at home. The prehistoric 
site of Salmonsbury Camp at Bourton, Gloucestershire, 
is being excavated under the direction of Mr. G. C. 
Dunning, of the London Museum. Interesting finds 
have been made on three different sites, the largest of 
which is close to the western rampart of the camp. 
A hut site had already been unearthed here, and recent 
digging has revealed portions of the floor of the hut 
and part of a crazy pavement. The skeleton of a 
small child is among the discoveries which include a 
number of iron implements. The flint mine found 
accidentally while laying a water pipe at Ivinghoe 
Beacon, near Dunstable, presents several remarkable 
features. 

Numerous relics of the Neolithic age have been 
found, and over the Stone Age deposits were Roman 
pottery and a coin. The levels above were a 
confusion of pottery and debris of all ages from Roman 
to Mediaeval and later—clear evidence of disturbance. 
Ancient graves are reported near the shaft, so that it 
may have been both a factory and a habitation. 
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Sir Ronald Ross: An Appreciation. 


By the late Sir Arthur Shipley, G.B.E., F.R.S. 


After a long illness the death of Sir Ronald Ross on September 16th was not unexpected, though his loss will be widely 


regretted. 


AMONG those who held Sir Ronald Ross in highest 
esteem was the late Sir Arthur Shipley, who took up 
the cudgels on behalf of his discoveries and constantly 
drew attention to his immense services to medical 
science. Before his death, Sir Arthur contributed 
a review of Sir Ronald’s “ Memoirs ’* to Discovery, 
which we reprint below, as it provides an admirable 
summary of his career. Sir Ronald did not spare his 
opponents, and believed to the end of his life that not 
enough had been made of his work. His attacks were 
often bitter, and it is probable that a little more 
‘diplomacy "’ would have assisted his cause. As The 
Times said, however, “ future generations will not 
hold him in less honour on this account. They will 
admire the innate pugnacity of the man as much as 
his genius, his patience, and his high moral courage. 
It is probable that they will also supply him with his 
complete justification by carrying out on a great scale 


b 


the measures he advocated so long and so earnestly.” 
Divine Indignation. 


Sir Ronald Ross is very justifiably full of divine 
indignation at the way in which the works of science 
are neglected by our politicians and legislators. A 
typical example of this occurred but a few months ago. 
Westminster Hall with its restored roof was reopened 
by the King, many speeches were made and many 
articles were written dwelling on the history of that 
noblest of Halls, and on the many dramatic episodes 
that had taken place in that stupendous building, yet, 
so far as I know, not a single speaker and not a single 
writer referred to the gifted entomologist who had 
made the restoration of the roof and the preservation 
of its old timbers possible. Historians are notoriously 
bereft of a sense of proportion, and whilst in many 
articles they dwelt upon the great scenes that had been 
enacted in the Hall, not one of them even remarked on 
what was perhaps the most dramatic and most impor- 
ant scene of all, the finding by a distinguished Professor 
of Entomology of the London School of Science of the 
larvae of the beetles that had for decades been eating 
up the woodwork in the roof, and his still more remark- 
able application of a chemical compound which proved 
fatal to the beetle and all its works and made the 
beams whole. 





* Memoirs: witha Full Account of the Great Malaria Problem 
and its Solution. By Sir Ronald Ross. (John Murray.). 


It 1s impossible to exaggerate the debt which the world owes to his discoveries in connexion with malaria. 


Sir Ronald begins with his ancestry, which he deals 
with all too shortly. The Ross family had for some 
years been closely associated with India. Sir Ronald’s 
father’s commission in the Indian Army dated from 
1841. Erom 1859 onwards the latter saw a good deal 
of service. His regiment, ordered up to Amritsar, 
then as now a danger spot, failed to receive the higher 
rate of pay which had been awarded to lower battalions. 
Consequently they mutinied, and the Commander- 
in-Chief disbanded the unit. Ross's father was then 
moved to Simla and on to the North-West Frontier 
and in time to the Kumaon Hills, where three days after 
the outbreak of the great Mutiny Ronald Ross was 
born. Huis first memories are of mountains, snows, 
rhododendrons, and fir-trees. In a notable paragraph 
the author draws attention to the fact that one can 
rarely remember anything of the first four or five years 
of one’s life. ‘“‘Is it possible,’’ he asks, ‘‘ that the 
child’s brain-cells are changed and that he sheds his 
” Yet it is true 
during these early years that the child learns to talk 
and to exercise a certain amount of self-control and 


mind as he sheds his first teeth ? 


judgment and to co-ordinate his movements, and it is 
certainly capable of reasoning, for it knows very 
clearly what it wants and by experience the best way 
to attain it. 


A Drawing Prize. 


A typical instance of this failure of memory is 
the fact that Sir Ronald spoke Hindustani as well 
as English as soon as he could learn anything, but 
that on his return to India twenty-four years later 
he had forgotten every single word of the former 
language. When he was eight years old, in 1863, 
he was sent to England, where he lived with an uncle in 
the Isle of Wight. 
cellaneous and self-sought ; but he immersed himself 
in the classics to such an extent that on one occasion his 
uncle exclaimed: “ Why, the boy talks Elizabethan 
English !’’ As a schoolboy he seems to have had a 


His education was rather mis- 


considerable amount of leisure, which he largely 
devoted to zoological pursuits. He read the classics, 
but mathematics were his forte and his foible. He was 
no mean artist, having learned much from watching 
his father work on his admirable water-colour sketches, 
and in 1873 Ronald was bracketed first for Drawing in 
all England at the Oxford and Cambridge Local 
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Examination. Indeed, he wished to become an artist ; 
but his father was opposed to that, and being of a 
dreamy nature with a fondness for warm climates, 
he made no objection when his father insisted on his 
reading for the Indian Medical Service. 


Literary Activities. 


He entered St. Bartholomew’s Hospital in 1874 and 
was kept hard at work. In time he became dresser 
to Mr. Savory, a man of fine presence and dramatic 
oratory, but, as I remember him, a little vague about 
Whilst reading for his final examination, 
Ross took several voyages as a ship’s surgeon, during 
one of which he wrote a whole Spanish drama, called 
Isabella. All through his life he has been constantly 
writing verse, blank or otherwise, plays, novels, with 
varying degrees of success. Having qualified early 
in r8&81, he sat for the I.M.S., where he took the 
seventeenth 


the aspirate. 


place and began a course of special 
training at Netley, a place where he was thoroughly 
at home and very happy. 

In the autumn of 1881 Ross reached India and there 
began the varied, if somewhat monotonous, career 
of an army doctor. For a time he was stationed on 
the North-west then he 
to Burma, the Andamans, and Madras. 


transferred 
It was in the 
Andaman Islands that he wrote his first novel, entitled, 
Child of the Ocean. 
here, after seven years’ continuous work, he broke 


frontier, was 


Then he moved to Madras, and 


down. 

He was a bit discontented. Even now in his seventh 
year of service he had not yet received a “ pucka ”’ 
appointment, which meant the loss of I00 rupees a 
month. He had also been refused a year’s furlough 
to England, to which he was entitled after five vears’ 
had mismanagement in the 


admission of candidates, and when Ross entered the 


service. There been 
Service in 1881 the junior ranks were overcrowded, 
with the result that numbers were drastically cut 
down, so that there were now no junior officers to 
take his place if he could be given leave of absence. 
He felt, as all men feel under such conditions, an 
intense yearning for home, its cold weather and its 
cloudy skies, and when in 1888 he eventually left for 
home, he soon became a different man. During his 
furlough he married Miss Rosa Bloxham, and on 
their return to India the following year he was sent 
immediately on field service to Burma, a country 
whose beauties he thoroughly appreciated. In 18go 
he was put in charge of the hospital at Bangalore, 
and there he remained three taking part 
in all the activities of the white man in an Indian 
Station. 


years, 
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Ross had attempted a great many things and 
achieved success in most of them; but he was neither 
He was now to embark 
on the great work of his life—a work which has brought 
him fame and honour, and which has done perhaps as 


much as any other contribution to science to relieve 


satisfied nor entirely happy. 


suffering and postpone death, and so make vast regions 
of our globe a fitting home for the white man. 
Abraham Cowley foresaw it when he wrote : 
‘* Th’ excess of heat is but a fable ; 
We know the torrid Zone is now found habitable.’’ 
Ross is most scrupulous in assigning to others their 
just share of the work in clearing up the tangled subject 
of malaria. At the beginning of Part II of his Memoirs 
he describes in detail all that has hitherto been known 
as to the problem of transmission of the parasite. He 
is just and fair all round. 
On his return from India he suffered from innumerable 
disabilities. He could obtain no systematic works on 
He was ignorant of the Romanowsky 
method of staining and, like everybody else, he was toa 
great extent searching in the dark. 


mosquitoes. 


Finally, he was 
necessarily hampered by his routine work, and still 
more by the total inability of the higher authorities 
even to understand what he was trying to arrive at. 
Then, again, little or nothing was known about the 
structure of the mosquito’s body, and to dissect these 
one after the other in a tropical temperature shows an 
amount of faith and devotion to the cause which is 
worthy of the highest praise. But for the cheering and 
inspiring letters of Sir Patrick Manson, the original 
suggescor of the mosquito-malaria theory, it is difficult 
to imagine how he could have stuck to his job. 


The Great Discovery. 


The actual discovery—the discovery which has 
indelibly engraved RKoss’s name on the roll of Fame— 
is best described in his own words : 

“The 20th August, 1895—the anniversary of 
which I always call Mosquito Day—was, I think, a 
cloudy, dull, hot day After a hurried breakfast 
at the Mess, I returned to dissect the cadaver, but 
found nothing new in it. I then examined a small 
Stegomyia, which happened to have been fed on 
Husein Khan on the same day (the 16th), which was 
also negative, of course. At about 1 p.m. I determined 
to sacrifice the seventh Anopheles (A. stephenst) of 
the batch fed on the 16th, although my eyesight was 
already fatigued. Only one of the batch 
remained. 


more 


The dissection was excellent, and I went carefully 
through the tissues, now so familiar to me, searching 
every micron with the same passion and care as one 
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would search some vast ruined palace for a little 
hidden treasure. Nothing. No, these new mosquitoes 
also were going to be a failure: there was something 
wrong with the theory. But the stomach tissue still 
remained to be examined—lying there, empty and 
flaccid, before me on the glass slide, a great white 
expanse of cells like a large courtyard of flagstones, 
each one of which must be scrutinized—half an hour’s 
labour at least. I was tired, and what was the use? 
I must have examined the stomachs of a thousand 
mosquitoes by this time. But the Angel of Fate 
fortunately laid his hand on my head; and‘! had 
scarcely commenced the search again when I saw a 
clear and almost perfectly circular outline before me 
of about twelve microns in diameter. The outline 
was much too sharp, the cell too small to be an 
ordinary stomach-cell of a mosquito. I looked a 
little farther. Here was another, and another exactly 
similar cell. 

‘The afternoon was very hot and overcast, and I 
remember opening the diaphragm of the sub-stage 
condenser of the microscope to admit more light and 
In each of these cells there 
was a cluster of small granules, black as jet and exactly 


then changing the focus. 


like the black pigment granules of the Plasmodium 
crescents. As with that pigment, the granules num- 
bered about twelve to sixteen in each cell, and became 
blacker and more visible when more light was admitted 
through the diaphragm. I laughed, and shouted for 
the hospital assistant—he was away having his siesta.”’ 

This was the first discovery of the malaria] organism 
in the body of the mosquito, and it was no chance 
There are hundreds of different mosquitoes 
Ross had been carefully dissecting 


discovery. 
in India, and 
hundreds if not thousands of these, not knowing which 
kind to investigate or where to look in the body for 
Now he had found it, and he had made 
two discoveries simultaneously. He had found out 


the kind of mosquito which carries the parasite and 


the parasite. 


the form and position of the parasite within it. 
Malaria in Birds. 


There was still, of course, much to be done. He held 
the key to the mystery, but the door remained to be 
unlocked. He had of the 
fourth and fifth day after infection, but what happened 
afterwards to the parasite had still to be investigated. 

In 1898 Ross was compelled to carry on his research 


discovered the zygotes 


on the malaria in birds, as his superiors kept him away 
from areas where man was the victim of that fever. 
He now found the zygotes dividing up into innumerable 
spores and pressing their way through the coats of 


the stomach into the body cavity. By the middle of 
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that year he was finding that these spores were more 
numerous in the thorax and the head than in the 
abdomen, and finally he traced them to the salivary 
glands, of which he gives a very convincing sketch. 
had that 
is conveyed from a diseased person or bird to a healthy 
one, and by the proper species of mosquito and no 
other. 

He had solved the great problem. 

On July roth, 1896, he wrote: “‘ I would better your 
suggestion that malaria is in the first place a disease of 
mosquitoes—hence the idea of its being carried by 
It is the mosguito and not the germs which are 
At that time he thought the 
germs were probably deposited in drinking-water, 


He now definitely established malaria 





winds. 
carried by the wind.” 


which thus became infective. 
Rival Claims. 


As has been hinted, Ross’s claim to priority had been 
challenged, especially by certain Italian men of science. 
The work was claimed by many as soon as they saw it 
published, though hitherto these many had repeatedly 
proved themselves wrong in their attributions of the 
cause of malaria. The chief claimant was a Roman 
professor who seems capable of claiming anything, for 
we have a pretty good summing-up of his career in 
the criticisms of a colleague and fellow-worker of his, 
and we can safely leave him at that. Anyone who 
wishes to be sure of the facts of the priority of Ross’s 
discoveries should consult a paper by Professor Nuttall 
on this question in the Q.J.M.S., No. CLXXYV, N.5., 
May, Igor. Professor Nuttall’s analysis of the records, 
for which he quotes not only the year and month, but 
the day of the month, has been questioned and is fully 
Once having been shown the way, 
No one can 


accepted by Ross. 
it was easy for the Italians to follow it. 
truthfully deny the fact that Ross was blazing the trail 
whilst the others were groping aimlessly in the dense 
and obscure thicket. But once they found their way 
to the clear path, they claimed it as their own. 

Ross had indeed received certain Imperial awards, 
and he was also awarded the Nobel Prize for Medicine, 
but his work in the relief of suffering, in the abolition 
of a most weakening disease, and even of death, is 
at least comparable with that of Jenner, Pasteur, 
Lister, Bruce, Banting, and others. Ross exhausted 
himself in fighting official inertia and in defending 
the priority of his world-important researches. He 
knew, more than anyone, the value of his discoveries 
to suffering humanity, and he has been embittered 
by the fact that so little help has been afforded 
up the malarial regions of this 


him in clearing 


earth. 
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‘“Stupor Mundi’’: A Forgotten Emperor. 


By F. S. Marvin. 
Formerly Professor of Modern History in ihe University of Egypt. 


Frederick II, though little remembered among us, has probably the greatest claim to be remembered of all the Holy 


Roman Emperors. 


It has been left to a German historian to do justice to the memory of this brilliant figure 


in mediaeval history in a scholarly book which is here discussed. 


A REMARKABLE book* has lately appeared in Germany 
on the most remarkable of the Holy Roman emperors, 
Frederick IT, Frederick 
The author is still quite a young man, and the learning 
and brilliance of his work have won 
him, not only the success of the book, 
but a full professorship at Frankfurt- 
am-Main. He has been fortunate 
English translator, Mrs. 


grandson’ of Barbarossa. 


too in his 
Lorimer, an Oxford scholar, who has 
spared no trouble on her version, 
giving us not only excellent English 
but maps, and all the 
apparatus of a useful and attractive 
volume. 

It is to be hoped that this book 
will find its way into most schools, 


headlines 


public and “ gentlemen’s ’’ libraries, 
for apart from the fascination of 
the subject, it fills a great gap. 
Bryce’s “ Holy Roman Empire ”’ has 
established itself among us; but it provides nearly 
all that the person of average education knows about 
pope and emperor in the Middle Ages. Mention 
“Frederick II’ to such a person and the chances 
are ten to one that if it arouses any memory at all, 
it will be of Frederick the Great of Prussia. Crede 
experto. 

Yet the subject of this book is one of the most 
marvellous men who ever lived and was so regarded 
for generations after his death ; and his life occupied, 
in a central position, the first half of the thirteenth 
century, the most critical, romantic creative 
period between the ancient world and ourselves. 

Frederick IIG4 
both of the Norman Roger II, King of Sicily and 
Apulia, and of the Hohenstaufen Frederick Barbarossa, 
combined the claims and many of the qualities of 
both. His south Italian kingdom was always his chief 
concern and his true home. 


and 


was born in and being grandson 


Here he found the soft 
climate and the free and lively intellectual society of 
Moslems, Greeks and others in which his wit delighted. 
Here he was able, building on the Norman’s work, 
to develop the most thorough and scientific piece of 


*Frederick Il. By Ernst Kantorowicz (1932). 





FREDERICK II. 


This portrait, evidently of the Emperor as a 
young man, is from a contemporary gem. 


But, unfor- 
tunately for his own happiness and the permanence 
of his work, the other side of his tradition entangled 
him in the fatal coil of the Middle Ages. 

As a Hohenstaufen, he 
to the Roman 
conceived, 


government known in the Middle Ages. 


was heir 
Empire as_ then 
and with it heir to an 
inextricable tangle with the popes 
who had _ been’ contesting’ the 
primacy of the western world with 
the emperors for over a 
In the time of his’ grandfather 
Barbarossa this conflict had reached 
one of its dramatic moments against 


century. 


Hadrian IV, the only English pope. 
In his own day it had to be con- 
ducted against three of the ablest 


and most determined champions 
who ever held the Papal See, 
Innocent III, Gregory IX = and 


Innocent [V. 

The first of these, who recognized the extraordinary 
abilities of Frederick, had tried from his childhood 
As infant king of Sicily, 
he had been the ward of Innocent, who laboured to 


to keep him under control. 


prevent the union of the southern kingdom with 
This threatened to form a vice in which 
the papal domains in central Italy would have been 


Germany. 


squeezed to nothing. But Frederick was as ambitious 
as he was intellectually curious. His earliest and 
most successful feat as a young man was to make his 
way by stealth into Germany and have himself chosen 
king and crowned at Aix-la-Chapelle. that 
time was one 


from 
1212—his life 
continued strife, for although he was crowned also 
Roman 


onwards—this was in 


Rome in 1220, not one of the 


popes honestly made friends with him, and to his 


emperor in 


conflict with the papacy, in which he was mostly 
sinned against, was added the other insoluble conflict, 
with the towns of northern Italy, in which he was 
mostly sinning. 

The rise and independent spirit of the north Italian 
towns, especially of Milan, his béte noir, were his most 
stubborn obstacles to The 
could be defied and off the 
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Innocent IV retired to Lyons for some years towards 
the end of the fight. But the cities stood firm, and 
as they represented the rising spirit of the age, Frederick 


was never able to reduce them to the Sicilian level. 


“Son of God’! 


The fighting side of his life was, however, the least 
interesting. He was not primarily a fighter, but 
fought only because so many people, and especially 
the pope, stood in the way of his recognition as the 
Universal and Pacific Imperator. This was his inborn 
and ingrained belief, and at the height of his power 
he thought of himself, and allowed himself to be 
addressed as the ‘Son of God.’ The flowery language 
used both in adulation and in invective at that timg 
almost belief. Kantorowicz gives 
us abundant specimens, perhaps rather too much. 

The stupendous knowledge of Frederick was his most 
distinguished intellectual trait and gained for him the 


passes Professor 


sobriquet which we have put at the head of this article. 
It was not only languages in which he excelled, 
though he is said to have known nine of them. He 
was equally familiar with all the scientific and mystical 
knowledge of his time and eager to extend it. 

He always ciaimed to be a believing Christian and an 
the fury of his anti-papal 
fighting the pope was his heretic. But to the other 
side he was the anti-Christ, arch heretic, the very 
devil come to usher in the end of the world. [or this 
presentation of himself his frequent irreverent jests 
gave ample matter, but perhaps to his contemporaries 
the best warrant was that action of his which seems 
had been 


orthodox Catholic. In 


to us the most to be commended. He 


urged on to a Crusade by more than one 


and Gregory IX—senseless in the obstinacy of his 
vendetta—had excommunicated him for not sailing, 


pope, 


though stricken down by illness, and when he recovered 
and sailed, followed him with imprecations and hostile 
intrigues into the Holy Land. Thus assailed and 
hampered Frederick set to work in Palestine in a 
sensible and statesmanlike made friends with 
the Moslems and by great skill and pertinacity secured 
a treaty by which the control of Jerusalem itself was 
given to the Christians and freedom of worship to 
For this he was again anathema to his 


Waly, 


everyone. 
foes, although we later critics are bound to applaud. 
To him the Eastern adventure seemed to clinch the 
universality and divinity of his ‘ Like 
Napoleon ?”’ the reader may be inclined to ask, and 
Professor Kantorowicz often points the analogy. But 
there was a traditional halo, a sense of the divine, 
actually felt by the man and his contemporaries, 
in the case of Frederick, which no one attached to 


mission. 


329 
the ‘Corsican adventurer.’ Frederick was Puer 
Apuliae or Stupor Mundi to his friends ; and even to 
those who regarded him as anti-Christ there was 
something daemonic or supernatural in his nature 
and career. 

This spirit in the Holy Roman Empire disappeared 
with the Hohenstaufens, and Kantorowicz is therefore 
right, on this and other grounds, in treating the end 
of their dynasty as the end both of the mediaeval 
empire and the Middle Ages generally. He includes 
by anticipation the attractive personalities and tragic 
careers of Manfred, the emperor's son and successor 
in Sicily, and of Conradin his grandson, who fell 
under the axe of Charles of Anjou in 1268. With 
him the line became extinct. It had fallen, not from 
any want of ability or heroic conduct or good impulses 
in its members, but because they were engaged in a 
hopeless struggle, in a world torn by _ conflicting 
passions and ideals. The popes were their chief and 
most deadly opponents, though bound to them in 
theory as the twin powers in the divine economy of 
the world. And the Papacy having humbled its rival, 
so brilliantly personified in the Hohenstaufen line, 
rushed on to its own doom in the _ person of 
Boniface VIII who, claiming absolute dominion, was 
in 1303 easily captured and imprisoned at the instance 
of the King of France. 

All these amazing contradictions 
downs of the Middle Ages are admirably illustrated 
in this life of Frederick II. It is full of detail and 
colour and suggestive historical parallel. 5. 
appears, in his traditional interview with the emperor, 
the two most sharply contrasted and probably most 
Dante appears, not, 


and ups and 


francis 


immortal figures in their day. 
of course, in person, for he was born fifteen years after 
F'rederick’s death, but as the judge of it all, the supreme 
theorist who drew out the eternal significance of the 
wild deeds and confused thinking which filled the air. 
He is, both in the 
volume and the 
Frederick himself. 


in fact, more often referred to, 


index, than anyone else except 


A Brilliant Picture. 


The book thus becomes a rich storehouse both of 
fact and theory, as well as a brilliant picture and an 
irresistible stimulus to further study. By nothing 
perhaps does it so much move us as by its record of 
ungoverned passion, habitual and unthinkable cruelties 
and suffering, palpable and colossal follies, in the midst 
of high ideals, passionate eloquence, keen intellectual 
curiosity and the enjoyment and furtherance of all 
kinds of art. Such was the environment of the 
“ first modern man.” 
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Ultra-short Waves and Television. 
By H. J. Barton Chapple, B.Sc. 


The use of ultra-short waves in television opens up a new freld for development in this progressive science. 


The first 


transmission of this kind was recently carried out in London and 1s here described by an expert. 


On several occasions television has been designated 
as the “telephony of optical impressions.’’ This 
comparison can be regarded as correct if we remember 
that transmitting the visible involves not only current 
impulses of equal intensity but also, owing to the 
different light values of the scene, intensity variations 
between zero and maximum. In exactly the same 
way as with speech, song or music, the resultant 
electrical currents must continually and rapidly cover 
a wide range of amplitudes in order to transmit sound 
impulses varying between piano and forte. 


The Image. 


On a closer examination, however, it 1s found that 
there exists an important difference between telephony 
and television. This arises from the fact that the 
extremely rapid changes of signal strength necessary 
sharply to reproduce the bright and dark portions 
of a television image are in reality not made quick 
enough by the electrical transmitting apparatus. 

In normal wireless technique, the desired carrier 
oscillation is always received by means of a circuit 
tuned to it. In order to act selectively and therefore 
keep out adjacent wavelengths, such a circuit must 
be slightly damped, that is to say, it must have a 
sharp resonance curve. This again necessitates an 
appreciable lapse of time for the rise or fall of the 
oscillating current in which the signal appears. 

Unlike the ear, however, the eye follows increasing 
brightness without perceptible “tine constants.”’ 
It sees the transition of light intensity, which is 
released for the purpose of reproducing any line or 
contour of the image from the transmitter, according 
as the duration of one oscillation, as compared with 
the original, is more or less increased. 

Television thus presupposes the art of curtailing 
electrical oscillations as far as possible, and of repro- 
ducing the transition of brightness with minimum 
distortion caused by the inertia of the transmitting 
medium. In other words, this means that television 
requires much wider frequency bands than is the case 
with telephony in order to reproduce visually the 
perfect image. One of the tendencies to-day is to 
develop “local television ’’ as an important supple- 
ment to “distant television.” For this purpose 
attention has been turned to the ultra-short waves, 
which has immediate 


a development practical 


possibilities. Hence the world’s first public demon- 
stration of ultra-short wave television a few months 
ago is an historic event in the progress of the science. 

The transmission took place between the Baird 
premises in Long Acre, where the ultra-short wave 
transmitter had been erected, and a receiver installed 
at Selfridges in Oxford Street. Not only was this an 
important development at the transmitting end, but 
a great advance was marked by the entirely new 
receiver upon which the picture was seen. This 
shows the image on a screen instead of in a lens as 
in the “ Televisor ” at present sold to the public, and 
the size of the image is many times larger, thus allowing 
a roomful of people to see it simultaneously. 

Discovery may claim to have seen the possibilities 
of television from the start, and in April, 1925, this 
journal published what is believed to be the first 
signed article by Mr. J. L. Baird that appeared in the 
Press. An editorial note said: ‘‘ The outstanding 
fact remains that rudimentary transmission of visual 
images by wireless is now possible, and it is only a 
question of time, refinement and improvement before 
we reach the point where reception screens will be 
normally attached to wireless receiving apparatus. 
Interest in television was further stimulated when, on 
february gth, 1925, the Atlantic was spanned by 
vision signals. Using a short wave station at 
Coulsdon, working on approximately 50 metres, Mr. 
Baird succeeded in transmitting images to Hartsdale, 
New York. One of the illustrations shows part of the 
aerial system used in this experiment. 


The New Transmission. 


[t is therefore appropriate that this journal should 
be able to give full details of the new ultra-short wave 
transmission. <A view of the aerial erected on the roof 
of the Baird laboratories in Long Acre is shown in 
one of the photographs. A 40 foot pole is stayed 
to the roof of the brick hut containing the valve 
oscillator, etc., and the vertical copper rods constituting 
A “ half 


wave’ aerial was utilized, the wavelength of the 


the aerial proper are securely fixed to this. 


transmission being 6.1 metres, and the rods are split 
at the centre to enable an aerial ammeter to be included 
direct in the aertal. The meter reading is recorded 
by observations carried out with powerful field glasses. 

The pair of transmission lines passing direct to 
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the main oscillator is joined so that each lead makes 
electrical contact with the rods to split up the aerial 
into approximately three equal sections. The lines 
then pass through insulators to a coil inductively 
coupled to the tuned oscillator circuit. At the 
receiving end, a hut on the roof garden of Selfridges 
housed the ultra-short wave wireless receiver joined 
to a short length of aerial lead. From the receiver 
the amplified signals passed to the experimental 
Baird ‘‘ Televisor.’” The images were built up on a 
screen, and although there was no lens magnification, 
the size of the image was considerably greater than 
in the disc model now being sold to the public. This, 
coupled with good brilliancy and the fact that the 
translucent screen brought about a wide viewing angle, 
enabled the whole of the company present to watch 
the demonstration without discomfort. Another 
feature which impressed the onlookers was the perfect 
synchronism and steadiness of the picture. There 
was no suggestion of “ hunting’”’ and the image 
remained exactly central in the screen for the whole 
half hour. 


») 


For the first quarter of an hour the ultra-short 
waves transmitted the programme sent out by the 
B.B.C. station at Brookman’s Park. That is to say, 
in addition to the usual daily morning broadcast of 


vision on 356 metres and the accompanying sound 


on 20601 metres, the vision signals from the Baird 
studio were passed on to the 6.1 metre transmitter. 
For the purpose of this demonstration, therefore, no 
special television transmitter was employed, use being 
made of the pair of transmitters working daily in the 
control room and providing 123 pictures per second. 
Thus at this stage the fullest use was not made of 
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TRANSATLANTIC TELEVISION, 


The heavily insulated lead-in from the short-wave aerial used by Mr. Baird in his 
first successful transatlantic transmission. 








THE AERIAL. 


The ultra-short wave aerial on the roof of the Baird Laboratories in London, 
used in the transmission here described. 


the advantage provided by the broader sideband, and 
it is estimated that the images seen covered a sideband 
width of something between 12 and 15 kilocycles. 

After the normal closing announcement was heard 
by means of portable wireless receivers used for the 
purpose, the Brookman’s Park transmitters closed 
down, but the vision of the announcer remained on 
the screen, indicating that the signals were being 
sent out by ultra-short waves. Direct communication 
was now established by telephone between the trans- 
mitting and receiving ends and every movement 
could be observed by the spectators. The ultra-short 
waves, that is to say those below a length of Io metres, 
form an alternative method of transmission which 
does not interfere with the present B.B.C.’s service. 

The Baird Company have therefore taken advantage 
of this to erect their new station in order that thev 
may eventually transmit television at any hour of 
the day. The present Baird transmitter has a radius 
of five to ten miles and, although this radius is restricted 
at the present time, it 1s hoped in due course, with 
the collaboration of the B.B.C., to extend the system 
so that a wide service area will be covered. 

An interesting feature of the experimental trans- 
mission was that although it was sent out on ultra-short 
waves, it could still be received easily by those 
possessing Baird “ Televisors’’ and wireless sets of 
normal type, designed for the present B.B.C. trans- 
missions. To do this the only extra apparatus 
required is an ultra-short wave adaptor which virtually 
converts any ordinary wireless receiver into a super- 
heterodyne. The ultra-short waves open up a new 
vista in the television field, and it is anticipated that 
development will be very rapid. 
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New Methods in Car Production. 
By E. G. Benn. 


The new Tord works at Dagenham are not vet complete, but already nearly a hundred vehicles are being manufactured 


there every day. 


possible eventually to produce 20,000 cars a vear. 


OuR party left Westminster pier in a Thames steamer 
and reached the Ford quay at Dagenham in Essex 
two hours later. The works come into view as the 
steamer rounds a bend of the river, and their vast 
extent—they cover nearly 600 acres—at once excites 
admiration for the courage and enterprise of the men 
who decided, face of depression, to carry through 
their giant plans. Immediately on the London side 
of the works two immense pylons are growing, ready 
very soon to carry an electric power line across the 
river. But so carefully has every detail been planned 
that the Ford works will not use this power supply. 
The plant is operated throughout by electricity, but the 
works managers have decided to make their own gas to 
supply the heat for their own boilers, whose steam will 
operate their own turbines to drive their own dynamos. 
Our boat tied up at the main landing stage in the 
river. This itself forms a wall to the harbour in front 
of the ofhce building, a 
long, low, modern affair 
on the actual river bank. 
The landing stage runs 
parallel to the bank and 
then turns to meet it at 
right angles. A railway 
runs overhead to carry 
iron ore, lifted by huge 
cranes out of the ships, 
along the quay towards 
the shore, where it is 
dropped from above on 
to an enormous dump. 
We followed a car load 
and saw alongside the 
dump the immense pot, 
as it were, in which the 
ore is prepared before 
being blasted into pig- 
iron in the largest blast 
furnace in the world. 
The furnace has not 
yet been lit. It stands 
at the east end of the 
plant among the _ gas 
works, boilers and 


turbines and, like them, 








A BAY IN THE FORD WORKS. 
Workmen engaged in some of the unique processes here described. of some essential part 


A recent visit rmpressed the author with the enormous possibilities of this enterprise where it will be 


Some of the unigue processes are described. 
will soon be ready for business. The molten pig-iron 
will be delivered to a hot house, where after further 
mixing and testing, it will be poured directly into 
the moulds. In other words, once the cold iron ore 
has been blasted into molten metal it will not be 
allowed to become solid and cold again until it emerges 
as a rough casting, made of highly refined cast-iron. 
So far as is known at present, this direct method has 
never been attempted anywhere else in the world. 
Hitherto it has always been necessary to melt the 
iron ore into pig-iron which, when cold, has been 
transported to the factory to be remelted for casting 
into the desired shapes. 

The blast furnace, the hot house, the gas works, 
steam boilers and turbines are grouped conveniently 
at one end of the motor-car assembly plant itself. 
The assembly plant measures 1,000 feet square and 
is a single storey building under one continuous glass 
roof of the same size. 
It should be mentioned 


- 
es DA SORT Pas EBs Ble, Si 
Feu 


Z\8 here that this is_ the 
ZB & - largest automobile works 
CES AY) 


\I 
SN 


ai 
1 


‘ 


in Europe, and is all the 


*\ 


~_ , 
x 5. 


wae 
A \ 


| {2g ¢p- W Abs more remarkable because 
‘& a a 
¢ €VAR 
AY ae : 
# SAV" gs + 


A Pod . % pie 


y 


it stands on_ ground 
reclaimed for the purpose 
ret oe from the Thames-side 


> 
*. 


»* ADe 

wk. a 

LE Bs 
*. 


ty 


marshes. For instance, 
more than 21,000 rein- 
forced concrete piles had 
to be driven in to support 
the floors of the 
buildings. 

The general method 
adopted for the large 
scale _ production of 
motor-cars to-day has 
often been described. It 
was first put into practice 
by Mr. Henry Ford at 
Detroit. Briefly, the 
method is to plan the 
plant on river lines—the 
springs of each tributary 
being the starting point 
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of the car which, on 
its journey downstream 
towards the main river 
collects its necessary 
appendages, and 
through the processes of 
refining and 


TOES 
§OCS 


finishing, 
polishing, until when it is 
ready to take its place 
in the chassis it joins 
the main river—the 
actual motor-car in the 
Each tributary 
main 


making. 
stream joins the 
river at exactly the 
right point and finally at 
the mouth of the river, 
the complete car drives 


away under its own 

power. 

At Dagenham _ the 

designers began with 

an empty site and all the 

experience of Detroit, 

Manchester, Cork and i 


elsewhere behind them. 
They were able to plan 
the ideal arrangement, 
and to the lay eye they certainly seem to have 
succeeded. The whole effect conveyed by the works 
in action is one of genuine beauty—the beauty of 
perfect machinery working together in perfect rhythm. 

Our visit was short. But our guide showed good 
sense in picking out for us several of the most interesting 
Here is a man, for instance, with a square 
He stands this 


sights. 
metal box without top or bottom. 
on a metal table, places a brass shape inside—the 
master shape for one particular engine casting. Now 
he pulls a string and from a container over his head 
a shower of fine sand falls into the box filling it to 
overflowing. With a small tool the mechanic smoothes 
the sand, blowing any surplus away by pointing the 
nozzle of a pipe at his side. The pipe supplies constant 
compressed air. Now he pulls another lever, a lid 
comes down and, for a moment, there is a noise like 
a road breaker’s drill. Ssome tremendous pressure is 
banging the sand in the box into a solid whole— 
creating a solid mould to take the molten metal. 
A moment later the banging stops, the man 
lifts the box, turns round and, scarcely moving his 
feet, places it on a carrier which is moving along 
slowly behind him. A few yards further away another 
man is standing ready to pour in the molten metal. 





THE MACHINERY. 


Machines are being installed at Dagenham to produce 459 cars a day. 


333 


I have described this 
machine and the working 
of it in some _ detail 
because it illustrates 
very well the manner 
and method of the entire 
Ford plant. One could 


describe every other 
machine or assembly 
operation in the same 


way. Each process is 
intensely fascinating. 
One other only will 
provide sufficient illus- 
tration. This mechanical 
marvel takes a_ rough 
engine casting straight 
from cooling and 
machines it all over, 


passing it on perfect in 
shape, highly 
and accurate to a few 
thousandths of an inch. 


polished 


It is controlled by a 
simple electric button 
switch. The casting is 


placed in position. The 
“go ”’ button is pressed. 
At once streams of oil from several rubber nozzles 
begin to bathe every part of the casting, which itself 
is now twisting and turning in the most extraordinary 
fashion. At each twist circular knives, like the blades 
of a mowing machine,’ but smaller and of incredible 
fineness and toughness, scrape and cut its surface 
until every fold of its awkward shape has been reached. 

Each machine in the vast assembly room has its 
own function, each man his own job. A pile of gear 
wheels finished by a machine somewhat similar to the 
one I have described is moved along by a man to be 
picked up by his assistant and placed in their proper 
positions in each of the gear boxes, which are passing 
in an adjacent stream. Each stream leads to the 
main assembly track. This is surprisingly short. 
A bare car frame one end, and only six or eight places 
ahead a finished car at the other. 

This wonderful plant, although still incomplete, is 
to-day producing about I00 cars a day. As soon as 
it is absolutely finished the production capacity will be 
20,000 cars a year, and even so the space available 
for changes in method or for turning out entirely new 
products, such as complete aeroplanes—for Ford is 
actively experimenting with a view to making a cheap, 
safe and simple commercial plane—is still vast. 














The New Science of Vocational Guidance. 
By A. Macrae, M.A., M.B. 


National Institute of Industrial Psychology. 


The methods of the psychologist in estimating vocational aptitude are now being applied in all parts of the world. 
Lhe author discusses some of the tests émployed in examining the ‘‘ tendencies ’’ of school children. 


A DISTINGUISHED scientist once confessed that his 
choice of occupation had been entirely haphazard, 
and expressed genuine amazement that a_ career 
should be deliberately planned with the assistance 
of a psychologist. There are many intelligent people 
who believe that actual experience of an occupation 
is the only possible test of vocational aptitude, and 
that anyone who undertakes to predict suitability 
and unsuitability for particular kinds of work may at 
once be written down as a fortune teller and a quack. 


Choosing a Career. 


But in the ordinary intercourse of life these people 
are constantly passing judgments on others and 
even venturing to foretell how particular individuals 
will behave under given conditions. They are not 
apparently aware that these judgments of everyday 
life do not differ essentially from the judgments of 
the vocational adviser. The characteristics which 
a man brings to his work are just those which he 
exhibits during his hours of leisure. If, then, pre- 
diction is possible in the one sphere, why deny its 
possibility in the other ? 

Consider a man who is contemplating a career in 
the teaching profession. Study his general appearance 
and demeanour. He has an anxious expression and 
his manner is hesitant and diftident. His general 
emotional state is ‘‘ repressed ’’ and he obviously has 
dithculty in discussing his problems frankly. He is 
not a man who mixes easily with his fellows. His 
conversation is uncolloquial and his dress eccentric. 
He admits that he is something of a dreamer and a 
recluse. Does one really require any supernatural 
powers of prophecy to judge whether the teaching 
profession is his métier? Does not common. sense 
suffice ? But common sense often makes mistakes. 
[ts method is too casual and unsystematic. A child’s 
intelligence is commonly judged by observing his 
power of acquiring knowledge, the readiness with which 
he grasps an argument or detects a flaw in one, and 
so on. As a result of such observations a shrewd 
guess can be ventured as to whether the child is bright 
or dull, but these estimates are at best of a very rough 
and ready description and they are often wide of the 
mark. 


The psychologist, instead of trusting to more or 





less casual observation of behaviour under chance 
conditions, devises a_ special set of standardized 
conditions which he can reproduce again and again 
whenever a child is to be studied. These conditions 
are such that the child’s responses can be quantitatively 
assessed. The child is confronted with a large number 
of short problems and marks are given according to the 
number that he solves in a given time. No writing is 
required of him ; he merely marks with his pencil the 
answer to each question which, of a number of printed 
answers, he considers the best His solution is either 
clearly right or clearly wrong and the scoring is not 
dependent on the personal judgment of the examiner. 

The total score is compared with previously 
determined standards, and with the aid of special 
statistical methods one can determine with considerable 
accuracy the position that he occupies, in respect of 
the ability tested, among children generally of his 
own particular age. Of course it is impossible to 
obtain complete standardization of the conditions, for 
these include not only the test problems but also the 
emotional attitude of the child to the test and to the 
examiner. But to say this is not to deny scientific 
validity to the method; it is merely to admit that 
the method can never be so exact as the methods of 


the physical sciences. 
Psychological Methods. 


The psychological method differs from that ot 
common sense not only in the more systematic and 
objective assessment of the child’s solutions of the 
problems, but also in the more exact selection of the 
problems to be solved. The ordinary observer makes 
the mistake of regarding any sort of outstanding 
achievement as evidence of high intelligence. A 
woman once insisted that her boy was obviously 
intelligent because, although only seventeen years 
of age, he had a much better memory than she herself 
(aged fifty) possessed for the names of numerous 
varieties of birds. It was not easy to persuade her that 
the boy, despite this limited gift, was definitely 
subnormal in general mental capacity. 

In investigating the abilities of the mind the 
psychologist has been greatly aided by the mathe- 
matical technique of correlation, which makes it 
possible to express, in the form of a numerical 


Discovery—October, 1932 





Disco 


coeffi 
measi 
obtall 
two d 
the ps 
task 1] 
the e 
abilit’ 

In 
a sing 
all mi 
some 
of pr 
abilit) 
are tl 
short, 
priori 
test © 
and e 

The 
guida 
due si 
dema: 
indiv1 
howe’ 
indep 
will i 
music 
constl 
devise 
guida 
empir 





One of 





world. 


chance 
ardized 
- again 
ditions 
atively 
Jum ber 
‘to the 
iting is 
cil the 
orinted 
either 
is not 
miner. 
viously 
special 
lerable 
ect of 
of his 
ble to 
ns, for 
lso the 
to the 
lentific 
it that 


iods of 


iat ot 
ic and 
of the 
of the 
makes 
anding 
ce. A 
7iously 
years 
herself 
nerous 
er that 
initely 


d the 
nathe- 
kes it 
nerical 


Me 2 SOT 


Discovery—October, 1932 


coefficient, the exact extent to which two series of 
measurements vary together. Applied to the scores 
obtained by one and the same group of individuals in 
two different kinds of mental test, this method enables 
the psychologist to determine how far success in the one 
task is accompanied by success in the other and thus 
the extent to which the two tasks call for similar 
ability. 

In this way it has been discovered that there is 
a single general ability of the mind which enters into 
all mental activities, but which enters more fully into 
some activities than others. Success in some types 
of problem depends almost entirely on this general 
and these 


b 


ability, which is called “ intelligence ” ; 
are the problems included in the intelligence test. In 
short, the psychologist is no longer dependent on a 
priort assumptions as to what constitutes an effective 
test of intelligence. He can test the tests themselves 
and ensure that they are effective measures. 

These tests are of the greatest value in vocational 
guidance, for failure or dissatisfaction in work is often 
due simply to an excess or a defect of intelligence ; the 
demands of the job are far above or far below the 
individual’s general mental powers. Many occupations, 
however, require mental capacities which are relatively 
independent of intelligence ; no degree of intelligence 
will in itself make a man a good mechanic or a good 
particularly 





musician. 
constructional and mechanical aptitudes 
devised and have proved of definite value in vocational 
guidance, although most of them are at present more 
empirical and less exact than the tests of intelligence. 


Tests for special aptitudes 
have been 








A “SPECIAL APTITUDE ” TEST. 


One of the tests for manual dexterity, in which the subject is required to 
fit a number of pieces of metal into a given plan. 
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The vocational examination includes, in addition 
to these tests, a careful survey of the child’s tendencies 
of temperament and character—tendencies such as 
sociability, sympathy, cheerfulness, carefulness, 
assertiveness, timidity, leadership, conscientiousness 
and dependability. Each of these characteristics is 
obviously a more important asset (or handicap) in some 
kinds of work than in others. The actuary can carry 
on his occupation quite happily with a lesser degree of 
sociability than is desirable in the commercial traveller, 
and the cabinet-maker requires greater carefulness than 
is strictly necessary in the railway porter. 


Moral Tendencies. 


Attempts to devise tests for temperamental and 
moral tendencies have not met with great success, 
although some promising results have been obtained, 
and at present chief reliance is placed on methods of 
observation. These methods are not infallible but 
here also, as in the study of abilities, the psychological 
technique is at least much more reliable than the 
procedure of common sense. The psychologist, unless 
himself a misfit, is a person who by nature and training 
is specially equipped to estimate the characteristics 
of others, and he studies these characteristics in an 
interview which differs markedly from the casual 
conversation of the ordinary observer. He knows 
what qualities he is going to look for and he follows a 
definite plan in looking for them. He tries to explore 
systematically the whole range of vocationally 
significant tendencies both by observing the child’s 
general bearing and attitude to the various test situa- 
tions and by questioning him regarding his interests 
and ambitions and habitual modes of behaviour. 

A great part of his art consists in securing the full 
co-operation of the child, who usually discusses his 
with considerable 


own strengths and weaknesses 


candour. The opinions of parents and teachers are 
consulted and are often of the greatest assistance. 
Temperamental deficiencies are studied in the light 
of the information given by the parents regarding the 
child’s personal history and antecedents, and an 
attempt is made to judge whether they are temporary 
and remediable. If we were to continue the examina- 
tion of our prospective teacher, we might decide that 
his defects can probably be corrected and that, after 
all, there is no real reason why he should not adopt 
the profession of his choice. That is more than 
common sense might have guessed. Information is 
obtained also regarding scholastic proficiency, medical 
history, economic circumstances, special vocational 
opportunities and any other relevant matters, the aim 
being to base the advice on a careful study of all the 
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data and not merely on the results of the special 
psychological inquiry. 

The investigation of occupational requirements 
is a vast field of research in which exact results are 
not easily obtained. Progress is being made, however, 
by the methods of the questionnaire and the personal 
interview with representative workers, and by the study 
of the occupational successes and failures of young 
people who were examined psychologically at the time 
of leaving school. There can be little doubt that these 
methods of inquiry will yield a much more exact and 
comprehensive body of information than is available 
at present. Meanwhile the improved methods of 
examining the individual are of very considerable 
value, even in the absence of perfect knowledge 
regarding the demands of the occupations. 

In formulating the vocational advice the psychologist 
differs from the ordinary individual not only in the 
extent of his information but also in the way in which 
that information is used. Indeed, in many cases 
the advice is chiefly of value not by adding VerTyV 
materially to the parent’s existing knowledge of the 
child but by showing him how to apply that knowledge 
to the vocational problem. The psychologist does not 
recommend journalism merely because a boy has shown 
a certain verbal facility, or dispensing merely because 
he happens to be rather good at Latin, or medicine 
merely because he seems capable of acquiring a good 
bedside manner. He surveys carefully all the 
ascertainable information and tries to arrive at a 
balanced judgment. Sometimes the result of his 
deliberations is disappointing enough, there being 
no wholly satisfactory solution of the problem. Often 
some sort of compromise is necessary. Always the 
aim is to help the child to take the widest possible 
view of the matter and to make a choice which, if 
there can be no certainty of its being the best possible 
choice, is at least based on rational considerations and 
not on mere whims or prejudices. 


Systematic Tests. 


These newer psychological methods are now being 
applied all over the world and in some countries they 
have been incorporated in the regular routine of the 
public employment agencies. In Britain it has been 
left mainly to a private organization, the National 
Institute of Industrial Psychology, both to practise 
the best existing technique in the examination of 
young people seeking guidance and to pursue research 
on the many problems that still await solution. The 
Institute, unlike many foreign organizations, deserves 





* Methods of Choosing a Career. (Harrap. 1931. 
+ The Human Factor. (N.1L1.P. 1932.) 
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credit for having made all possible efforts to estimate 
the validity of its methods by “ following-up”’ the 
young people examined and advised. 

There has recently been published an account of an 
experiment which it conducted on an extensive scale 
among elementary school children in London, and 
which showed the psychological method to be clearly 
superior to the methods ordinarily in use.* The 
results obtained with pupils of the public and secondary 
schools have also been distinctly encouraging. * 
Although well aware that much remains to be achieved, 
the psychologist claims that already he has improved 
very considerably on the methods of common sense— 
and that without any recourse to occult practices 
such as his name unfortunately suggests to so many 
estimable members of the community. 





‘Psychological Effects ”’ of Noise. 
Two experiments carried out to discover the effects 
of noise on the human organism are described in a 
report just published by the Industrial Health Research 
Board. One of the tests was made in a laboratory 
and the other in a workshop. In the somewhat 
involved language adopted by reports of this kind, 
the Board sets out the following as its conclusions : 
kxperiments upon the effects of noise on simple 
mechanical skill showed: In general a_ persistent 
; that a 
task involving rhythmic or regularly recurring move- 


adverse initial effect of no great magnitude 


ments tends to be slightly more disturbed by irregularly 
presented noises than by regularly recurrent noise 
when the noise synchronizes with the movements ; 
that always the initial effect tends to wear oft very 
rapidly, mainly in consequence of automatization of 
the task; that apart from the automatization of a 
task, ‘adaptation ” to noise takes place rapidly and 
may apparently be maintained without marked effort 
for at least short working periods. 

Ixperiments upon the effects of noise on fairly simple 
‘““mental’’ work, showed: a small adverse effect 
tending to be greatest in initial periods of work, and 
shown in a retardation of the speed of work and a 
diminution of the amount done; ready adaptation 
as before; that the adverse effects of noise may be 
countered by the adoption of a plan or method of 
work ; that any apparently greater effect of noise 
upon “ mental”’ work is probably due to the com- 
plexity of that work as compared with mechanical 
performance. 

It must not be assumed, states the report, that 
irritation or annoyance produced by noise necessarily 
means less efficient performance. 
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Correspondence. 


THE SCIENTISTS AND THE UNIVERSE 
To the Editor of DiscovERy. 
SIR, 

Some of my friends and myself who read_ the 
correspondence in The Times commenced by Mr. Stephen 
Coleridge, and who have subscribed to Discovery tor many 
years, are inclined to say with Omar: 

‘“ Mvself when young did eagerly frequent, 

Doctor and sage and heard great argument 

About it and about, but evermore 

Came out by the same door wherein we went.”’ 
As interested onlookers not claiming to be “ experts’”’ but not 
caring to be dubbed ‘‘laymen’’ (both unfortunate terms), 
we think that Mr. Coleridge’s questions have not been clearly 
or conclusively answered either in 7he Times, or, with all 
deference to Dr. Russell, in Discovery. There seems to be 


too much ambiguity in the use of such words as “ Universe,”’ 


“Space-time” and ‘“ Space,’’ which we suggest all mean 
ditfterent things. Is the Universe not simply that part of space 
occupied by, as the dictionary defines it, “‘ the system of created 
things '’? If the Universe is expanding and is not expanding 
into space, into what Is it expanding ? One can grasp the idea 
of the finite expanding in the inflation of a toy balloon, but 
as it expands, it does so into space. What does Dr. Russell 
mean (or the scientists he may be quoting), when he says ‘‘ We 
could not possibly eternally traverse new regions’’? If we 
travel in a perfectly straight line beyond the furthest detected 
nebulae, how can we possibly ‘* be bound to retrace old paths ”’ 
| take off my hat to scientists who devote their lives to discovery, 
and their speculations | read with interest—if occasionally 
with a grain of salt Sir Oliver Lodge has sometimes said, 
‘ We do not know,”’ and the earlier scientists were sure the Sun 
revolved round the Earth. 
Yours, etc., 
A CONSTANT READER. 


COSMIC RAYS IN THE STRATOSPHERE 
To the Editor of DISCOVERY. 
SIR, 

The statement attributed to Professor Piccard, that in 
the stratosphere the cosmic rays could be heard striking the 
surface of the balloon and gondola, seems difficult to understand. 
The cosmic radiation received on the earth from outer space 
is estimated as being about 10 per cent of the total radiation 
obtained from all the stars in the sky, the sun, of course, being 
excepted. A rough idea of the intensity of the cosmic radiation 
may be obtained by first estimating the total amount of radiation 
received from the sun per second, by each sq. cm. of the earth’s 
surface, and comparing this with the amount of radiation 
received from the stars. The sun is known to be losing mass 
in the form of radiation at the rate of 4 10° tons per second, 
corresponding to a radiation emission of about 1.7 x 10 ° tons 
per sq. mile per second. This radiation enters the earth’s 
1] 


atmosphere at the rate of 3.010 tons per sq. mile per 


second, or approximately to '’ grm. per sq. cm. per second. 
The amount of radiant energy received from the stars per 
second can only be a very small fraction of that received from 


the sun, and the amount received in the form of cosmic radiation 
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must be some ten times smaller. Thus a cosmic ray intensity 
corresponding to to 7” grm. per second, entering the earth’s 
atmosphere, would be a very high upper limit to the actual 
amount received. Accepting a value of this order, and taking 
Io“? grm. as an average value for the ‘‘ mass”’ of a cosmic 
ray photon, the number of such photons entering the earth's 
atmosphere would be of the order 10° per sq. cm. per second. 
When these photons encounter solid matter, they will generally 
experience slight scattering due to Compton encounters with 
the planetary electrons of the atoms. 

A very small fraction of them will encounter the atomic 
nuclei directly, thereby causing atomic explosions, in much 
the same way as the high speed a-particles in Lord Rutherford’s 
classic experiments occasionally scored direct hits, producing 
nuclear shattering. In view of the vanishingly small dimensions 
of the nuclei, compared with atomic dimensions, the number 
of photons actually scoring such a hit must be exceedingly 
small. Since the dimensions of the nuclei of the light elements 
are of the order 10 ” times that of the atoms, it seems reasonable 
to assume that only one of the 10” cosmic ray photons falling 
on each sq. cm. of solid matter per second would be likely to 
cause a nuclear explosion. The noise produced by such 
explosions could presumably be rendered audible by special 
amplifying apparatus, but it certainly seems most improbable 
that any sounds would be audibly perceptible without such 
apparatus. 

J. A. C. TEEGAN. 


University College, Cork. 





THE ANDEAN ERUPTIONS 
To the Editor of DIscovERY. 
SIR, 

We in Johannesburg were fortunate in observing the 
effects of the dust blown into the air by the Andean eruptions. 
Beautiful glows were observed in the sky both before sunrise 
and after sunset. They were best observed before sunrise. 
Beginning low down in the east with a bar of deep ruby colour, 
the glow changed through orange to vellow until at sunrise a 
faint green could be discerned. This change in colour was 
continued after sunrise by the normal blue of the sky. As the 
colours changed the glow extended from the horizon upwards. 
The red glow was of longest duration, and the changes 
accelerated as the rise of the sun approached. I should mention 
that during May and June, when the glows were observed, the 
sky is normally quite free of cloud, especially at sunrise, as 
this is the dry season of the year. 

The glow began about half an hour before dawn would 
normally have come, and lengthened the short twilight after 
sunset by an equal period of time. [rom this it appears to me 
that the dust was at least forty miles high. Another interesting 
point is that after sunset the intensity of light diminished as it 
usually does, but after about a quarter of an hour increased 
again appreciably. This seems to indicate that the dust was 
high up in the atmosphere and not equally distributed upwards 
from the earth’s surface. The lengthening of the short winter 
twilight which normally lasts for about half an hour, was much 
appreciated as well as the splendid colours, sometimes 
accentuated at sunset by clouds. 

Yours faithfully, 
J. P. REEs. 
Associated Scientific Societies of South Africa, 


Johannesburg. 








Book Reviews. 


The Great Victorians. Edited by H. J. and HUGH MASSINGHAM. 


(Nicholson & Watson. 8s. 6d.). 


This collection of good, bad and indifferent essays is an attempt 


ec »” 


on the part of forty “‘ modern writers ’’ to sum up forty Great 


Le 


Victorians. To select forty ‘‘ great men’’ from a period as 
prolific in this commodity as the Victorian age is clearly a 
problem. Many readers will be surprised at the omissions— 
which include Faraday, Froude, Charles Reade, Dr. Jowett, 
Livingstone, General Gordon, Elizabeth Browning, to name a 
few. On the other hand, some of those who are admitted are 
not commonly regarded as being among the great figures of the 
age. But the value of a book of this kind is not merely as a 
collection of great names, but as a reflection of characteristically 
Victorian qualities. The editors are thus to be congratulated 
on a very representative selection. 

four eminent men of science find a place among the forty 
Great Victorians, most of whom are men of letters. In his 
chapter on Charles Darwin, Mr. G. P. Wells writes very readably 
about the hypothesis of Natural Selection (and prefaces his essay 
Although the 
was published three-quarters of a century 


with a few remarks about Charles Darwin). 
‘“ Origin of Species ”’ 
ago, writes Mr. Wells, the hypothesis of evolution by natural 
selection has yet to undergo a really critical test. ‘“‘ Because 
of the very facility of the theory, such a test would be difficult 
to devise, and probably even harder to execute. But we may 
safely prophesy that until it is brought within the range of 
possible disproof, natural selection will play no further part in 


So that the various 


the development of biological knowledge.”’ 
possibilities of the hypothesis can be discussed with more 
B. S. Haldane and Dr. 


Kk. A. Fisher have performed the complicated feat of describing 


precision than hitherto, Professor J. 


mathematically the action of natural selection on populations 
of ditferent types. 

Mr. J. W. N. Sullivan describes as the most significant feature 
of James Clerk Maxwell’s work the fact that it freed the human 
mind from the assumption that the ultimate nature of the 
physical world must be described in mechanical terms. As 
Kinstein has said of Maxwell, he changed the axiomatic basis 
of scientific thought—-obviously the greatest possible achievement 
in science, as it would be in any other branch of thought 
kinstein’s first paper on relativity had its origin in his attempt 
to adapt Maxwell’s equations to moving systems. Indeed, 
the whole conception of what is called field physics springs from 
Maxwell and Faraday. They turned the attention of science 
from discrete material particles to continuous fields. 

Of T. H. Huxlev, Mr. H. J]. Massingham savs that no dogma 
that ever came out of “ the clerical citadel’’ that Huxley bom- 
barded was quite so “ pernicious or barren of concrete evidence 
to its truth’’ as Huxley’s own. ‘“ The incalculable mischief 
that it did is a measure of how much evil in the world is due 
simply to wrong conceptions. The evil that a man 
of Huxley’s calibre left to live after him will never be measured. 
That he destroyed our faith in creeds and religious formulae was 
as nothing to his ruin of an intuitive belief in the elements of 
human nature.’’ Mr. Massingham likens Huxley to a Briareus 
in an age of giants. ‘‘ His humour, his force, his learning, his 
integrity were employed in a hundred fields. Yet it would 
undoubtedly have been better and happier for mankind if he 
had never been born.”’ 

Professor Elliot Smith writes of E. B. Tylor, the father of 
English anthropology, and, ‘‘ because the most vital thing in 
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the world is the understanding of human nature,’’ one of the 


most significant figures of the Victorian age. Tylor advanced 


the theory which he called “‘ animism.”’ He claimed that people 
instinctively believe the universe to be alive, and regard 
all the objects in it—mountains, trees, rivers, objects of wood 
and stone—as animate beings possessing souls which make the 
whole world kin. From such a beginning Tylor went on to 
claim that all human beings believe in the existence of a soul 
which survived after death. It is now widely recognized, 
writes Professor Smith, that there is no justification for such 
views. Investigation into the evidence of popular beliefs and 
superstitions demonstrated the baselessness of the claims on 
which Tylor’s theory of animism had developed. The adoption 
of the theory of animism was virtually an acceptance of the 
speculation cf the independent development of culture. But 
this was a complete contradiction to the theory of the diffusion of 
culture which Tylor also supported. One of the most remarkable 
features of Tylor’s life was the fact that during thirty years of 
his greatest activity he simultaneously maintained a belief in 
these conflicting views. How, asks Professor Smith, could a 


man who was simultaneously maintaining two conflicting 
views become so influential a reformer as Tylor undoubtedly 
was: The importance of Tylor in anthropology lay in the fact 
that he provoked the serious study of the great problems of 
human life. Widespread interest began for the first time to be 
taken in the problems of the simpler societies; a new zeal emerged 


for the collection of evidence and for the interpretation of it. 


The Wisdom of the Body. 
12s. 6d.). 


By WALTER B. CANNON, M.D. 


(Kegan Paul. 


This is precisely the sort of book which critics of physiologists 
are for ever asking physiologists to write. They are always 
imploring us to leave our laboratories for a while and take a 
comprehensive survey of the marvels of the working of the 
human body. This is exactly what Professor Cannon has done 
in ‘‘ The Wisdom oft the Body.’’ 


organism in the most comprehensive manner possible and 


He has surveyed the human 
shown us that, whereas the living substance is profoundly 
unstable in the chemical sense, nevertheless the various tissues 
and systems of the body as a whole are able to maintain a 
remarkable degree of constancy amid ever-changing environ- 
mental conditions. To use Professor Cannon’s own words : 
‘“ Here, then, is a striking phenomenon. Organisms composed 
of material which is characterized by the utmost inconstancy 
and unsteadiness have somehow learned the methods of main- 


taining constancy and keeping steady in the presence of 
conditions which might reasonably be expected to prove 


profoundly disturbing.”’ For the maintenance of this physio- 
logical equilibrium or stability the author has coined the term 


‘condition which may vary but 1s 


‘ 


homeostasis, implying a 
relatively constant.’’ 
The various chapters are therefore amplifications and specific 
illustrations of this conception, as may be gathered from their 
titles : 
content of the blood, homeostasis of blood-sugar, of blood 
proteins, of blood-fat, of blood-calcium and of neutrality of 
the blood. 
an adequate oxygen supply, and the constancy of the body 
The titles of the remaining chapters will give 


Constancy of water-content of the blood, of the salt- 


Two interesting chapters are—the maintenance of 


temperature. 
an idea of their scope: the natural defences of the body ; 
the margin of safety; and the functions of the two grand 


divisions of the nervous system. 
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By no means the least engrossing part of the work is that 
in which the divisions of the nervous system are studied. No 
researcher in physiology has done more than Professor Cannon 
himself to demonstrate to us the place and power of the nervous 
system in the general well-being of the body. In particular 
he has given us detailed evidence that emotions—psychical 
states—can become the causal conditions of alterations in 
bodily organs. He has shown that the emotions of anger and 
fear are directly responsible for an increased output of adrenin, 
the internal secretion of that ductless gland the suprarenal 
capsule, and that this “ hormone’”’ in the blood can induce 
a whole chain of the most important physiological events. 
These and other defence mechanisms have for their object the 
maintenance ot the bodily status quo ante. It will be thus 
apparent that the treatise is throughout imbued with a truly 
philosophical spirit, meaning by that a capacity to see method, 
system and meaning permeating the manifold details as revealed 
to us by modern physiologists. Professor Cannon is not lost 
in the maze of facts; from his aeroplane of philosophical 
synthesis he looks down on the forest, discerns the paths running 
through it, and has a glimpse of the gate towards which they 
are all converging. 

There are forty-one excellent diagrams and _ illustrations. 
Finally, we give thanks that the book weighs about one-tenth 


that of the “ average ’’ American publication. 


Times. By SIR 


I5S.). 


Roman and Saxon 
(Mlethuen. 


Middlesex in British, 
MONTAGU SHARPE, K.C. 


Sir Montagu Sharpe's. study of the archaeology of Middlesex, 
originally published in 1919 and now issued in a revised and 
enlarged edition, and Mr. C. E. Vulliamy’s “ Middlesex and 
London,”’ in the County Archaeologies Series, may be regarded 
as complementary to one another. Sir Montagu supphes the 
background of social, political and economic conditions for the 
material culture, the development of which has been traced 
in detail in Mr. Vulliamy’s record of archaeological finds from 
Stone Age to Norman Conquest within the county boundary. 
Not that these are overlooked in the volume under review : 
but their treatment is summary as being subordinate to the 
author’s main purpose—the investigation of the conditions of 
life and society in the lands now known as Middlesex, both 
before and after the founding of London. 

It is difficult at the present day to realize how great a part 
of the county, especially in the northern parts, was once thickly 
forested and densely stocked with game and wild animals, while 
it was also, at least from Roman times, important as a grain 
producing area. Strategically its importance was considerable, 
for during the time when there was no settlement where London 
now stands and no means of crossing the river, and the ford at 
Thornea (Westminster), owing to its marshy approach, was 
impassable for any considerable body of troops, Brentford was 
the key to central England. Sir Montagu traces convincingly 
the course of the campaigns in the two Roman invasions of 
Britain, which led to the sack of Verulamium by Julius Caesar 
and the fall of Colchester before Claudius, on a line which takes 
Brentford as the point at which the defence was pierced. His 
account of the dispositions of Suetonius in the final defeat of 
Boadicea, in which the Roman army took advantage of the 
covering North Middlesex forest and the flanking ravines, 1s 
equally convincing in favour of Hampstead Heath as the scene 
of that great and, for the Britons, disastrous engagement. 

The author’s chief and most weighty contribution to his 
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subject is beyond question the conclusion he derives from the 
‘lay-out ’’ of the county that it preserves traces of the Roman 
survey and allotment of the land for cultivation by the pagan, 
the dwellers round the Roman settlement of London. He 
holds that this system survived in Saxon times, is to be seen 
in the conditions of the Domesday Book, and may even be 
traced in the modern Ordnance Survey. He relies for his 
arguments mainly on identity of the unit of land measurement ; 
but for corroboration he points to the position of the parish 
churches, which, he maintains, perpetuate in their situation 
the pagan shrines at the cross-roads. When traditional systems 
of agriculture and pagan shrines have left their traces in Britain, 
more often than not it is reasonable to conclude that they go 
back beyond Roman times; but in the area which is now 
Middlesex, conditions, especially geographical conditions, were 
different and probably left to the Romans a freer hand. Be 
this as it may, Sir Montagu Sharpe’s book is a valuable 
contribution to the subject which has stimulated, and will 


continue to stimulate, further research. 


My Jungle Book. (Hutchinson. 


12s. 6d.). 


By HERBERT SPENCER DICKEY. 


The source of the Orinoco was definitely located in the Parima 
Mountains by Mr. Dickey in 1931, and the true position of this 
range determined to be many miles eastward of where cart- 
ographers had previously placed it. But only the latter half of 
this volume is devoted to a description of the several expeditions 
that he led up the river before his aim of reaching the source 
was successfully accomplished. A long wait at Puerto Ayacucho, 
occasioned by difficulties of transport, allowed ample time for 
a journey in search of the Cuihapo-Pihibi Indians, who, the author 
tells us, may have been seen previously by white travellers but 
This 


tribe and the Guaharibos inhabiting the higher reaches of the 


had never been approached by a scientific mission before. 
river are the chief source of study in these pages. The volume 
is in no way a diary. The finding of dozens of burial urns, 
presumably used by long-extinct Piaroa Indians or their pre- 
decessors, an account of the present day Piaroa encountered, 
and a collection of Maquiritari folklore, are conveniently grouped 
together in separate chapters. 

The author has spent but thirty months away from the South 
American Continent during the past thirty-one years, the last 
five of which he has spent in exploration and travel. From his 
experience of conditions in six of the South American republics 
he is well qualified to write, as he does in the opening chapters, 
on what he has seen of badly organized scientific expeditions, 


‘economic ’’ development, and the consular 


missionary effort, 
services. His fund of illustrations are mainly intended for 
American readers. 
appeal to the general reader even though he may disagree with 
gut the space allotted them detracts 


These chapters are well written, and may 


the opinions expressed. 
from the value of this volume as a record of serious exploration, 
however true the indictments they contain. The reader will, 
however, find interest throughout. Illustrations are good, but 
a map would have been useful. 

The observations on contacts with savages are both interesting 
and instructive. ‘‘ The seeker after adventure will find little 
of that commodity in the jungle of South America, if he behaves 
himself.’’ Erroneous ideas of the dangers from natives deter 
many from what are extremely interesting as well as instructive 
trips. The rules for successful penetration and peaceful residence 
amony savages are first to have a small unarmed party, and 
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second to leave the women scrupulously alone, even to the 
point of refusing to shake hands with the women of the tribe—a 
gesture unknown and unappreciated by the savage who has not 
mixed with white men. Non-observance of these elementary 
conditions has been responsible, we are led to believe, for most 
of the 


Indian attack in the past, under circumstances about which 


‘adventures ’’ of inteprid explorers from unprovoked 


the author has some very scathing remarks to make. 


The Universe of Science. By H. Levy. (Watts. 7s. 6d.). 


Professor Levy holds the chair of mathematics at the Imperial 
College of Science. But the object of his clear and challenging 
book is to show that Sir James Jeans and Sir Arthur Eddington 
have made incautious use of mathematics to support their more 
or less idealistic views of the universe. The author insists that 
the mathematician is dealing with symbols, from which he cannot 
and must not argue to realities. Without sharing Professor 
Levy's definitely materialist belief, one may admit that his 
criticism has substance and indeed strengthens the doubts 
that some non-mathematical people have felt in regard to the 
new mathematical idealism. His chapter on “‘ The Queen of 
Mathematics,”’ is difficult but stimulating; it 


shows the clarity of exposition and the ironic touch that one 


the Sciences 
admires in Clerk Maxwell. Professor Levy lays great stress on 
the difficulty of isolating the threads in nature’s infinitely complex 
pattern —a difficulty which has become, for the present, an 
impossibility when one comes to the electron. With these 
extremely minute units, as with the immensely large stars, 
mathematics, he thinks, cannot yet deal satisfactorily. Science, 
he concludes, is a social mixture, a continuous movement, an 
instrument serving definite ends, and the distinction between 
pure and applied science is artificial. ‘“‘ In so far as the products 
of science are misused, the responsibility cannot be removed 
from the shoulders of every individual scientist.’’ Professor 
Levy has felt this responsibility and his protest certainly deserves 


attention 


VAUGHAN CORNISH. (Council 


3s. 6d.). 


The I:ngland. By 


for the Preservation of Rural England. 


Scenery of 


This is a study of harmonious grouping In town and country, 
The 


author, as he explains ina preface, writes as a citizen as well as 


and no one is better qualified to write it than Dr. Cornish. 
a man of science—and he writes in the hope that a more general] 
understanding of ‘‘ those things needful to England’s beauty 
will bring support to the Council for the Preservation of Rural 
England.”’ Inthe years which followed the war, writes the author, 
it appeared as if the Arcadian charm of rural life would soon be 
a thing of the past. Bungalow buildings of the worst type 
were grouped in the worst manner. Advertising boards appeared 
in the fields and defaced the streets of old-world villages ; and 
the flood of trippers left behind a disgusting legacy of litter 
A number of societies connected with the preservation of par- 
ticular aspects of amenity in town and country were already in 
existence, but their separate activities proved powerless to cope 
with the rapid increase of these evils. Then a “ primordial 
conceived the scheme for a federal council 
The C.P.R.E. 


came into existence in 1926, and it is largely due to its efforts 


and creative mind "' 


formed of representatives of these societies. 


that we now have a reasonable hope that the beauty of the 


countryside will be saved. Scenery in a civilized community 
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must inevitably change; its beauty cannot be preserved by 
it must therefore be maintained 
harmonious grouping.’’ Dr. Cornish sets out 


the following as the dominent aesthetic requirements : 


‘ petrifying the landscape ”’ 


by planning for 
first, 
an extension of gardening and planting in the towns; second, 
the compact, picturesque and sociable grouping of suburban 


houses; third, the maintenance of quiet tone and colour in 


c« 


rural architecture, “‘ so that the new building shall take its place 


natural additional 


‘reserves ’’ for rare animals and plants, so that the variety of 


unobtrusively amid features ; fourth, 


wild nature shall not be diminished ;_ and lastly, in the mountains 
and moorlands, the formation of national parks where “ the 
urban population can recover that close touch with nature 


, 


which is needful to the spiritual welfare of a nation.’ 


Kamet Conquered, By F.S.SMyTHE. (Gollancz.  16s.). 


The Kamet expedition, under the leadership of Mr. F. S. 
The 
expedition set out in 1930 with two main objects, the conquest 
of Kamet, the 25,447 ft. peak in the central Himalaya, and 
the exploration of the source of the Ganges. 


Smythe, was the subject of a recent article in Discovery. 


This is Mr. Smythe’s 
own account of the expedition, which was entirely successful. 
The assault on Kamet was made from a base camp at a height 
of 15,700 feet. Mr. Smythe gives a vivid account of the ascent, 
from camp to camp. The ascent of the last two thousand feet 
occupied eight and a half hours. The descent was made in 
the evening: the party sutfered severely from frost bite and 
arrived exhausted at the base. Two days later the ascent was 
repeated by other members of the expedition. 

After some exploration in the range south of Kamet the party 
descended into the Bhyundar Valley. After visiting the sacred 
city of Badrinatti, ‘‘ to which 50,000 pilgrims toil annually to 
pay homage at the shrine of their gods,’’ they made their way 
into Tibet and explored the Arwa Valley towards the watershed 
of the Gangotri and Alaknanda rivers. Three passes were made 
over a range hitherto untraversed, and ten peaks between 19,000 
and The expedition experienced 
many adventures. On one peak of 22,000 feet Mr. Smythe was 
swept down by an avalanche but escaped with a broken rib. 

This is a fascinating book. Mr. Smythe writes vividly but 
modestly ; and Mr. Gollancz’s productions are always a pleasure 


22,000 feet were climbed. 


to handle. There are many remarkable photographs. 


Man and Medicine. 
12s. 6d.). 


By HENRY E. SIGERIST. (Allen & Unwin. 


Dr. Sigerist, director of the Institute of Medical History at 
the University of Leipzig, has planned this historical review 
of medical science from its beginnings with a view to guiding 
the student through the maze of subjects and their inter-relations. 
But he has also had in mind the interest of the intelligent lay- 
man. He covers briefly the theories which have been held on 
the whole range of man’s structure and functions in health and 
disease, the nature of disease, its treatment and cure, with a 
minimum of technical terms and a simple and eminently lucid 
stvle. His conceptions of medical practice are sufficiently 
broad to embrace the affiliation of medicine on the one side 
to philosophy and on the other to the more recondite researches 
of psychology, apart from their application to the mentally 
but insufficient care has 


abnormal. The translation is good ; 


been given to proof-reading. 
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